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WATER  COMMISSION. 


To  His  Worship  the  Mayor  and  City  Council,  Winnipeg,  Man. : 

The  Water  Supply  Commission  of  the  City  of  Winnipttc  was 
authorized  by  special  Act  of  the  Manitoba  Legislature  as  follows 
(Cap.  95,  Sub-sec.  930a)  :  ^"uowb 

=•  f  "  ^5®,,^°™<'»1  °»ay  pass  a  by-law  appointing  a  commission,  con- 
sisting of  the  mayor,  four  aldermen  and  three  citizens  and  the  Chair- 
man of  the  Provincial  Board  of  Health,  to  be  known  as  the  'Water 
Supply  Commission,'  which  shall  investigate  the  best  available  sources 
of  water  supply  for  the  city,  and  report  such  investigation  or  investi- 
gations to  the  Council.  The  members  of  such  commission  shall  receive 
no  remuneration  for  their  services,  beyond  their  travelling  and  person- 
al expenses  incurred  under  the  authority  of  the  Commission  and  the 
Council,  but  said  Commission  may  employ  such  expert  engineering  and 
clerical  assistance  with  the  approval  of  the  Council  as  the  Commission 
may  direct,  and  the  cost  and  expense  of    same    shall    be  borne  by  the 

Acting  under  the  foregoing  authority  the  City  Council,  by  by-law 
passed  July  23,  1906,  made  the  following  appointments  as  meibers  of 
the  CommBsion:  Thos   Sharpc  (Mayor),  Aid.  A.  A.  McArthur,  Aid. 

rCr.  HF.'J'I^'  t^^°T^  ^*^''  ^"'^'■^^  Strang,  Esq.,  Aid.  J.  O. 
Gibson,  Ald.^  HSandison  Dr.  E.  M.  Simpson  (Chairman  Provincial 
Board  of  Health),  T.  R.  Deacon,  Esq.,  C.E. 

*!.  "'^v'^"  /^y«^  '«^«9  elected  Chairman  of  the  Commission,  and 
the  policy  decided  upon  was  that  the  Commission  should  personally 
examine  the  probable  .sources  of  supply  and  collect  data  bearing  on  the 
same,  and  accompanied  by  Col.  H.  N.  Euttan,  City  Engineer,  they 
visited  and  inspected  the  following  sources: — 

The  present  well  system  and  old  Aajiniboine  pumping  plant; 
A  test  well  near  the  Assiniboine  Eiver,  west  of  Sturgeon  Creek; 
Poplar  Springs,  located  on  section  one,  township  fourteen,  range 

two  6&8t  I 

Crystal  Springs,  located  on  section  twenty-six,  township  fifteen 
range  three  east;  ^  ' 

Rosseau  Eiver,  about  forty-five  miles  in  a  direct  line  from  Winni- 
peg; /' 
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Springs  on  Logan  Avenue,  about  four  miles  west  of  Canadian 
Pacific  Railway  shops ; 

Lake  Manitoba,  adjacent  to  Oak  Point; 

.  Shoal  Lake,  tributary  to  Lake  of  the  Woods; 

Winnipeg  River,  in  vicinity  of  I<ac  du  Sonnet  Station. 

From  the  various  analyses  of  water  and  estimates  of  quantities 
available,  a  number  of  these  sources  were  eliminated  from  further  con- 
sideration, and  the  following  were  selected  to  be  more  fully  investigated : 
Artesian  well  system.  Red  River,  Shoal  Lake,  Winnipeg  River. 

At  this  period  in  the  work  of  the  Commission,  the  aldermanic  year 
of  the  City  Council  terminated,  and  the  following  members  of  the  Com- 
mission retired:  Thomas  Sharpe  (Mayor),  Aid.  J.  G.  Harvey,  Aid.  H. 
Sandison  and  Mr.  J.  H.  Ashdown,  and  on  January  7th,  1907,  after  the 
election  of  the  new  Council  for  1907,  .Controller  J.  G,  Harvey,  Aid.  Mc- 
Lean, Aid.  Pulford  and  Mr.  A.  L.  Johnson  were  appointed  to  fill  the 
vacancies.  His  Worship  the  Mayor,  J.  ,H.  Ashdown,  by  virtue  of  his 
office,  being  also  member  of  the  Commission,  was  elected  Chairman. 

The  Commission  found  that  no  accurate  data  were  available  show- 
ing the  topography  of  the  country  immediately  west  of  Shoal  Lake,  to 
assist  in  ascertaining  the  feasibility  of  bringing  a  supply  from  tiiat 
source  by  gravity  pipe  line.  Consequently,  it  was  found  necessary  to 
make  somewhat  extensive  surveys  through  that  part  of  the  country  ex- 
tending about  thirty  miles  westward  from  Shoal  Lake ;  and  to  obtain  the 
required  information,  several  months  were  occupied  in  carrying  surveys 
westward  to  connect  with  data  available  from  records  of  the  Provincial 
Government  drainage  surveys,  and  the  profile  thus  obtained  demon- 
strated that  a  gravity  line  was  quite  practicable  without  any  heavy 
rock  cutting. 

It  was  thereupon  decided  by  the  Commission  to  engage  the  services 
of  a  board  of  skilful  and  experienced  engineers  who  would  be  chosen 
for  their  special  knowledge  and  ability  in  the  several  features  and  en- 
gineering problems  which  would  appear  in  the  consideration  of  a  work 
of  this  magnitude. 

Messrs.  A.  L.  Johnson  and  T.  R.  Deacon,  C.E.,  were  appointed  a 
sub-committee  to  make  enquiry  and  report  to  the  Commission  such 
names  of  engineers  as  from  reputation  and  experience  were  specially  fit- 
ted for  the  work ;  and  after  a  large  amount  of  correspondence  and  con- 
sideiation  of  many  nanies  of  those  eminent  in  the  engineering  profes- 
<3ion  in  Canada  and  the  United  States,  the  following  were  submitted 
to  the  Commission  by  the  suh-committee  with  a  recommendation  for 
their  appointment,  which  was  adopted:  J.  H.  Fuertes,  C.E.,  of  l^ew 
York  City;  G.  C.  Whipple,  C.E.,  of  the  firm  of  Hazen  &  Whipple, 
Con«ulting  Engineers,  New  York  City ;  R.  S.  Lea,  C.  E.,  of  Montreal ; 
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The  views  held  by  the  Board  of  Consulting  Engineers  bearing  on 
a  departure  from  the  well  systems,  particularly  with  regard  to  the 
quality  of  the  water,  can  be  found  on  pages  29,  33,  56,  57,  60,  65  and 
66  of  their  report. 

Appended  hereto  is  a  statement  showing  the  cost  of  the  work  ac- 
complished by  the  Commission  up  to  date. 

Actual  travelling  expenses  of  the" 
Commission,  including  hire  of 
vehicles  and  railway  fares  ; 
obtaining  analyses  of  water  ; 
printing,  postage,  stationery, 
telegrams,   maps,   etc 


.9     767.06 


Fees  and  travelling  expenses   of 
Board  of  Consulting  Engineers 

Expense  of  topographical  surveys  ^ 
irom  Shoal  Lake,  by  C.  E. 
Miliican,  C.E.,  including  outfit, 
provisions,  wages  of  staff  and 
transportation  covering  a  period 
of  about  three  months 


Respectfully  submitted, 


5- 


10,686.13 


3,836.97 


$15,290.16 


J.  H.  AsHDOWN,  Chairman. 
A.  L.  JoHHSoir, 
Andrew  Stbang, 
T.  R.  Deacon, 
Ald.  D.  McLean, 
Ald.  J.  C.  Gibson, 
CoNTE.  J.  G.  Habvet, 
Db.  R.  M.  Simpson, 
Ald.  a.  H.  Pulfosd, 
Ald.  a.  a.  McArthub. 


J.  M.  MiLLEB,  Secretary. 


Winnipeg,  October  30th,  1907. 
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W^^JeV         "°"^    "'■'"    '"""'^^^    ^^^    water  supply  of 

Plate  IIL— Map  showing  chlorine,  hardness  and  alkalinitv  of  around 
water  north  of  Winnipeg.  "        ^      "^ 

PlaJe  V  "SlfnTr"^  T''  Sf  ^k'  ""^  ^"'^  ^°««t^«^  «f  intakes. 
P    I    VT      Tr        ?T '1^'  ^™™  ^^^«^  ^^"il^e  and  Winnipeg  River. 

poi'^^s     ''  '"  Bay,,  showing  color  of  the  wafer  at  various 
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SUMMARY  OF  CONCLUSIONS 


To  His  Worship  the  Mayor,  and  th 


N^Ew  YoBK,  X.r..  A 


,  Aug.  29,  1907. 


ni 


nippff.  Canada. 


c  Water  Commission  of  the  City  of 


^^^"^zl^t^ir^t::^     ^  ^-  co«- 

report  upon  tl.o  relative  merits  oi7c»lrZf-ff^^'  mvestigat.  and 
«"pply  for  the  Citv  of  Winnipeg  viz       ^        ''  *"^"'''  ^"''^^*'  "^  ^-«ter 

TheRedRivor,         "" 

The  Winnipeg  River, 

Shoal  Lake, 

and  that  J^dvlS'S  t^^'l^uT  '^^'^""^  ^^'^^^  S^PPl^. 
adopt,  basing  o^Hn t     ^n't  n^-Z^^'''^""^  ^-  ^«  -ty  to 

500,000  people,  we  herewitHre^;/  "  ^'"P^i'^'"'^  "  pop.ilation  of 
consideration.  ^  ^"'"'  ^^''^  '"''*"'*«  ^f  onr  studies  for  vour 

avaii'Ttl^^S- ;;J:^  11"^  -  ^'^  ^"-tit,  of  water 
after  treatment,*  to  the  cost  o7tS  •  ^""'i*-''  ^^  '^«^"  before  and 
quired  for  installing  the  ^rkl  itaX'a"  '"^"'^  ""'  ^^  ^''^  *--  - 

iavmg  visited  the  four  sources  of  sunnlv  ..1^    .•      i"'  '"  *^*^  meantime 
of  the  different  waters,  andTatS.  t^i'?^^"'"  "°"'^^^«  ««™Pl^ 

eomp^LSlilLTsttS  an^i^Ltlll^^^-  '^  ^^--'  ^ 
tbe  report  which  we  now  respectfuHy^rtent         '"^'^^'^^^^dations  in 

OENEBAL  SUMMABY 

timat^;  fo?;n%:ToTZ^Zn  ST ^  %^^°"*  ^^^'«««-  We  es- 
10  years  and  to  500,000  in  25  ySrs  '""  """''^^^  ^'^  250,000  in 

gallon's  pe^dT'SirraVnZTr  '^  "^"^  ^'^"^  -"'<>-  ™PeriaI 
quality  S  the  water  and  pardvToth^  n"^  '^  ''"^  P"^'^  ^o  ^he  P<^r 
but  chiefly  to  a  deficfenc/Xp'^jf  '"'"  ''^''''''  ''  manufacture^. 

daily'-  AlteCrsthiTX'nt'^  '^.^"^  '^  ^^"-«  P-  -P^a 
that  when  the  popufai  ^^ches  500  OOO^  b^'  ""'"'■  '^^'  "*''°'^' 
will  be  at  least  S5  gallons  per  dav   a^H  ?.,  the  per  capita  consumption 

supply  of  42,500,0,5)  gaZrof  Jater  da'S  tS7  ^?  t"  "^'^  '^ 
that  the  system  of  selling  water  by  meter  t^J^,  ''*''""*^  ^''"'"e^ 

4.     The  quantity  of  water  avaTlable  ^'^fi    "'"*•''  continued, 
conflagration  is  far  tL  smdranrthe  nresp^^^^  f  "  'T°'  ^°  ^»^^  *>^  « 
new  high  pressure  supply  will  ^^^^  t^ZS!:^ 


f  I. 
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RejtoH  on  Seir  Water  Suj/j}/^. 


district  covered  by  it,  but  it  will  not  take  the  place  of  an  ample  supply 
for  the  entire  city. 

5.  The  city  needs  an  immediate  increase  of  its  water  supply  to 
take  care  of  the  natural  growth  in  population  until  a  new  supply  can 
be  obtained.  Additional  water  can  be  obtained  with  the  least  delay,  by 
the  continued  development  of  the  present  well  system,  and  wo  recom- 
mend that  such  development  bo  rapidly  pushed  until  a  capacity  of  7 
to  8  million  gallons  a  day  is  reached.  The  works  should  be  designed 
and  constructed  for  temporary  use  only. 

6.  It  would  not  be  prudent  to  install  new  works  for  a  population 
of  500,000  at  the  present  time.  The  capacity  immediately  required, 
if  taken  from  the  Red  River,  should  be  sufficient  for  an  average  daily 
consumption  of  at  least  12,000,000  gallons;  but  if  the  water  were 
brought  from  a  distant  source  it  would  be  prudent  to  provide  pipes 
capable  of  supplying  an  average  daily  consumption  of  17,000,000  in- 
stead of  12,000,000  gallons. 

7.  The  water  pressure  in  the  city  should  be  at  least  70  lbs.  per 
square  inch  instead  of  20  or  25,  as  at  present 

8.  The  quality  of  the  ground  water  near  Winnipeg  is  such  that 
even  after  softening  it  would  not  be  a  good  boiler  water ;  and  the  quan- 
tity that  could  be  safely  depended  upon  is  very  uncertain.  This  source 
should  therefore  be  considered  as  suitable  merely  for  a  temporary 
supply. 

9.  It  is  possible  that  ground  water  might  be  obtained  from  the 
region  north  of  the  city,  near  Poplar  Springs ;  but  the  quantity  of  such 
water  available  is  unknown,  and  probably  limited,  while  the  expenses 
of  operation  of  a  supply  from  that  region  would  alone  condemn  such  a 
project 

10.  After  ha^  irg  carefully  considered  the  subject,  we  recommend 
that  the  present  ground  water  supply  be  used  only  until  a  new  supply 
can  be  obtained  from  another  source,  but  that  for  several  years  after  a 
new  supply  is  introduced  the  old  works  be  retained  as  a  reserve  supply^ 

11.  In  natii-al  quality,  the  other  three  water  supplies  stand  in 
the  following  order  of  excellence:  Shoal  Lake,  Winnipeg  River  and 
Red  River.  All  of  these  waters  require  treatment ;  the  Winnipeg  River 
water  and  Indian  Bay  water  need  decolorization  and  the  Red  River 
water  needs  clarification  and  softening.  The  Red  River  water  needs 
purification  also  for  sanitary  reasons.  The  other  two  sources  are 
better  in  the  latter  respect,  and  Shoal  Lake  is  the  better  of  the  two. 
After  being  subjected  to  their  proper  treatment  we  place  the  three 
sources  of  water  supply  in  thf  following  order  of  excellence:  Winni- 
peg River,  Shoal  Lake  and  Red  River. 

12.  From  whatever  source  the  new  supply  is  derived  it  would 
be  best  and  cheapest  to  re-pump  the  water  in  the  city  and  to  maintain 
there  a  reservoir  large  enough  to  provide  for  fire  service,  and  for  the 
ordinary  fluctuations  of  consumption.  We  recommend  that  the  present 
pumping  station  and  reservoir  at  McPhillips  Street  be  retained  and  en- 
larged as  may  be  necessary  and  that  this  station  be  made  the  central 

\  point  for  purification  and  distribution. 


SumMuinj  qf  Conrlufion*. 
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&z,;^lSv  KEIFS  "'^""^ 

other  supplies  ^        ^  ^^""^  ^^"^  furnished  by  any  of  the 


Co»t  of  Klwt 
InaUtUtloo 


Red  River,  filtered  and  softened. 
Red  River  filtered,  but  not  softened 
Winnipeg  River   filtered,     using  wood- 
stave  pipe 

Winnipeg   River    filtered^    using  "steel 

pipe 

Indian  Bay,  filtered  and  pumped  in  the 

city,  using  wood-stave  pipe.  .   . 
Indian  Bay,  filtered  and  pumped  in  the 

city,  using  steel  pipe 

Indian  Bay,    gravity    supply,     filtered. 

using  steel  and  wood-stave  pipe. 
Indian    Bay,     gravity   supply,    filtered, 

using  all  stpel  pipe  lines 
Shoal  Lake,  not  filtered,  pumped  in  the 

city,  using  wood-stave  pipe  . . 
Shoal  Lake,  not  filtered,  pumped  in  the 
city,  using  steel  pipe 


$2,108,000 
2,139,000  ! 


3,862,000 
6,050,000 

4,223,000 
8,979,000 
8,218,000 
12,034,000 
4,585,000 
9,180,000 


l^ltimste  Cat 


$6,870,000 
6.755,000 

10,519,000 

17,084,000 

12,357,000 

26,407,000 

16,601,000 

25,627,000 

12,667,000- 

26,419,000 
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Report  on  Nrw   Watrr  Hupply. 


Till'  tigiiri'it  for  initial  cmU  cover,  in  the  caw  of  the  lUtl  Kivcr 
Kiippiv,  tb<>  outlay  for  an  avcru^i'  daily  (vumimptiou  of  12,000,000 
l^aiion-',  wliili>  iImm'  for  tlu>  \Vinni|)og  liivvr  uml  Siioul  Lake  xiipplicii 
cover  th»«  outlays  for  pumping  and  filter  cnpaciticn  for  12,<M)0,(M)0  gal- 
lons daily,  and  pifM'  lino  and  n-wrvoir  capacitic'M  for  17,000,000  and 
24,(N)0,000  gallonn  daily,  n>«iM'ctivtly. 

The  tignrcs  for  final  (MwtK  cover  the  outlays,  in  each  ca»e,  for  sui)- 
plicH  of  4H,(MI0,(MM»  gallon*  daily. 

20.  We  estimate  the  annual  ehnrgjv  including  interest,  depreci- 
ation, and  expenscK  of  ojH'ratitin,  to  be  an  followH: 


Red  Hiver,  filtered  and  softened 

Ked    Uivci,   filtered   but   not   iwftened    .  . 

Winnipeg  River,  filtered,  using  wood- 
stave  pi|)e 

Winnipg  River,  filtered,  using  steel  pipe 

Indian  Iky,  filtered  and  pumped  in  the 
city,  using  wimd-stave  pipe. .    .  .    i  . 

Indian  Buy,  filtered,  using  steel  pipe  .... 

Indian  liay,  gravity  supply,  filtered, 
wootl-stave  and  •^teel'  pi|H'  lines   .... 

Indian  ^'ny,  gravity  supply,  filtered, 
using  all  utecl  pipe  lines 

Shoal  Lake,  not  filtered,  woter  pumj)ed 
in  tlie  eit>,   vvrKxI-stave   pipe  lines.. 

Shoal  Lake,  nor  filtered,  pumped  in  the 
city,  iwing  steel  pipe 


Afur  rtnt 

AfUr  »    •! 

$3.'»0,000 
234,000 

$1,343,000 
847,000 

343,000 
408,000 

1,103,000 
1,474,000 

338,000 
604,000 

1,098.000 
1,886,000 

506,000 

1,108,000 

754,000 

1,017,000 

310,000 

930,000 

569,000 

1,704,000 

21.  W©  estimate  that  the  time  required  to  construct  the  first  in- 
stallation of  the  works  to  be  as  follows :  Red  River,  2  years ;  Winnipeg 
River,  3  years ;  Shoal  Lake,  4  years. 

22.  Finolly,  considering  the  quantity  of  the  water  from  the  var- 
ious sources,  the  cost  of  the  works,  the  time  required  for  construction, 
and  the  relative  advantages  and  disadvantages  of  each  project,  Ave  re- 
commend that  the  city  go  to  the  Winnipeg  River  for  its  future  water 
Supply. 

The  data  on  which  the  foregoing  recommendations  are  based  will 
be  found  in  the  following  pages. 


(Irou'th  of  Winni,^^  a„.l  \V„,.r  S,.p,Ay  Hrr,,.irnnn,t». 
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PART  I. 


Growth  of  Winnipeg  .nd  Water  Supply  Requirement. 


POPriATIOK. 

popni.lion  i,  now  upward,  of  111,000  ocrmn.     Th.',  ,1?  """I'"""' 

.•m  .be  numb,.,  of  b„ildi„^.  U„.  «ho»l  ..,™dlrZ.  m™tr  of  fZi 
oonn,.c,.on,  and  walm  «Tvi«.,  and  v.rion,  iwXrM  ™  h!L       ■?J 
...Manual  „.,„,.  „f  H,i,  ^w.h  i.  mJi.a,.dTn  t.™'  4y  "^^  foHn 
«.nco,  ,l,e  v.h,„  of  ..,™,.blo  propcrl.v  ha»  ircbW  tiJ'^eJZ 
'  "'"Tbn  I     rr'-""r'  """'»»•'  '""•'•  -tW  in  lo^t^an    h 

Si  ;;i::«N*-3«';;diT;^^'£i;r'"'-  "■°  ■-«  *-  -^ 

dev JJ,etl"r"„.'7elt  ^Hj  ^^^^^^X  t,  1S;'' 
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Report  on  New  Water  Supply, 


the  business,  the  banking  and  the  transportation  interests  of  the  citj, 
and  have  studied  the  possibilities  of  the  development  of  the  Nortib- 
West,  as  well  as  the  growth  of  various  cities  in  the  United  States  and 
Canada  so  situated  as  to  be  fairly  comparable  with  Winnipeg.  On 
Plate  1,  Figure  2,  are  shown  the  populations  of  various  cities,  the  dif- 
ferent curves  having  been  plotted  with  a  view  to  having  them  all  inter- 
sect at  a  population  of  100,000  without  regard  to  the  year  when  that 
population  was  reached.  The  rates  of  growth  of  these  cities  from  the 
time  their  populations  were  the  same  as  that  of  Winnipeg  at  the  pres- 
ent time  can  thus  be  readily  observed. 

It  is  worthy  of  notice  that  the  populations  of  such  cities  as  Chi- 
cago, St.  Paul  anf'.  Minneapolis  increased  rapidly  until  they  reached 
200,000  to  350,000,  after  which  the  rate  of  increase  diminished  for  a 
few  years  and  then  again  subsequently  recovered.  This  retardati'>n  in 
the  rate  of  growth  was  due  partly  to  the  springing  up  of  new  centres  of 
distribution  further  west,  which,  for  a  time,  developed  at  the  expense  of 
the  larger  places;  but,  with  the  continued  general  expansion  and  pros- 
perity of  the  who]e  tributary  region  their  original  rates  of  growth 
eventually  were  re-established. 

It  is  quite  probable .  that  the  grovrth  of  Winnipeg  will  follow  a 
similar  course,  but  the  present  rate  will  probably  prevail  for  a  number 
of  years.  For  the  purposes  of  esstimate,  we  have  assumed  that  the  rate 
of  increase  will  diminish  gradually  rather  than  suddenly,  an  assumption 
which  may  not  represent  what  may  actually  happen  in  the  near  future, 
as  it  is  quite  possible  that  the  rate  may  increase  instead  of  diminish* 
and  that  the  increased  rate  may  continue  for  some  time.  It  does  not 
seem  likely,  however,  that  the  present  10%  rate  of  annual  increase  will 
be  continued  permanently.  Sooner  or  later  it  will  drop  as  low  as  4%, 
the  normal  average  rate  of  increase  for  the  natural  growth  of  large  cit- 
ies in  the  west 

The  heavy  black  line  drawn  upon  the  diagram  in  Figure  2,  Plate 
1,  represents,  in  our  judgment,  the  probable  future  growth  of  popula- 
tion of  Winnipeg  during  the  next  quarter  of  a  century.  This  line  is 
based  on  the  assumption  that  during  the  next  five  years  the  rate  of  an- 
nual growth  will  be  10%,  and  during  successive  five  year  periods,  8%> 
6%,  5%  and  4%  respectively.  For  a  number  of  years  in  the  immedi- 
ate future  the  population  may  be  higher  than  is  indicated  by  the  curve, 
but  eventually  it  is  likely  to  fall  to  or  even  below  the  curve.  It  cannot, 
of  course,  be  claimed  that  the  curve  will  represent  accurately  the  popu- 
lation at  any  particular  time,  but  we  believe  that,  elimiuating  fluctua- 
tions in  rates  of  growth,  the  populations  given  are  sufficiently  np*!"  the 
truth  to  serve  as  reliable  bases  for  estimates  of  the  required  <  jities 
of  the  water  supply  works  at  intermediate  periods.  According  to  this 
curve  the  population  of  Winnipeg  will  reach  250,000  in  ten  years,  and 
500,000  in  twenty-five  years. 

In  our  estimates  for  a  future  water  supply  for  Winnipeg  we  have 
I  \  been  instructed  to  provide  for  a  populatioh  of  500,000,  which  instruc- 

\ 


^::^:fl^n^jn^^  S,^^,^  iZe5„.>e.«„,,. 
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we  have  bSn  goreSU  the  nZw  ""^f'^^^'  the  immediate  future 
would  be  unnecessary  and  SS^obuS  1  T"'^  "^  *^^  "*y'  ''^  't 
large  enough  for  a  population^f  -JoS  nnn  ^^^  P™'""*  time  works 

of  buildini  and  operat"n^  wort!  T  u'  °°  ^^"""t  "^  the  great  cost 
therefore,  ^re  baXn  buildZ  atl:"  ^T^^^^-  The  estimates, 
capacity  to  take  care  of  the  t^St^of  the  .T*/'T  ""''^^  '^  ^"^"^"t 
years,  and  on  extending  the^r  as  'aVll^  ''  '^'  °'^*  ^""^  «>'  twelve 
population  of  500,000  is  r3ed  ^       necessary,  until  the  final 


QUANTITY  OF  WATER  EEQUIEED. 

S.18  mimonVlUI7p?iS^  -ter  in  Winnipeg  was 

population,  to^Zh77nl7s'Jr  ?„  f  *'^  "V^.^  ^^^^  «f  the  entire 
living  in  houses  whchhfve  water  c^XeHon"  f  '^t^^^  '^^°«  those 
capita.  At  the  present  tim7rt.!  ^^"''^''tions,  to  about  35  gallons  per 
four  million  galCper  da^  '^^^"'"Pt^^^    "  i^  round  numbers 

hasiJstXu?k%t';aLT^fh^^rw^*^°°  't?  *^^  p-*  -  ^-s 

of  services  having'  incr'a  ^d  moreSi?  Zn'T'  '"*  ^.°""^'- 
amount  of  water  actually  sunXd^r^^u  ^i"^  population  the 
day  it  is  less  than  half  ^^  was^^  ";:::^^r  '"""^''  '^  ''^'  '- 

pared^tJ^S^r^r^r ==t!^i?  "^"--  -  - 


(Million  gallons  per  day.) 


Heroentafte 
wljlch  MmI- 

mum  Rate 

was  of  Aver- 

age  Itnte 


140 

119 
136 
119 
116 


1902 
1903 
1904 
1905 
1906 
1907 

<Jan.-Muy) 

Average! 


1.51 

1.65 
2.00 
2.79 
3.18 
3.80 


7,1^  ^^^'■."^'■y    I     lOlJanuary 
1.27  January 
1.46  April 
2.21  April-March 
2.92  January 
3 .  53  March 


96  October' 
.  72  October 
.32  December 
•  68  October 

05  May 


126 


year.  ^^  ™°'®  "'*"  the  daily  averag-j  for  the 
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Report  on  New  ^yater  Supply. 


The  excess  of  the  maximum  daily  consumption  over  the  monthly 
average  is  shown  by  the  following  figures  for  the  years  1905  and  1906 : 


Year 


1905 


1906 


Month 


January    . 
February 
March  . . . , 

April  . 

May 

June 

July 

August  .  . 
September , 
October  .  . . 
November  , 
December  . 
Average 

January    . . 
February  . . 

March 

April    . . .  . 

May 

June 

July 

August.  . . . 
September . 
October . . . . 
November  . 
December. . 
Average . 


I  Avenge  daily  oon- 
I  HampUon  (mllUon 
I     galloDadalljr). 


'  Maximum  dailjr 
coDnamption  (mil 
(lion  gallona  daily). 


2.40 

2.64 
2.34 
2.21 
2.21 
2.90 
3.19 
3.12 
3.16 
2.95 
3.04 
3.32 
2.79 

2.92 
2.99 
2.97 
3.04 
3.12 
3.10 
3.51 
3.36 
3.06 
3.25 
3.04 
3.32 
3.14 


4.75 
3.55 
3.42 
2.72 
3.48 
4.12 
4.32 
3.75 
4.25 
3.57 
3.50 
3.54 
3.75 

3.34 
3.60 
3.68 
3.54 
3.50 
3.52 
4.10 
4.14 
3.98 
3.55 
3.29 
3.98 
3.68 


Per  cent,  which 
maximum  daUy 
oonsumption  was 
of  aTerage  daily 

coMumption 
dnriuK  the  month. 


198 
135 
146 
123 
158 
142 
135 
120 
135 
121 
115 
107 
136 

115 
120 
124 
116 
112 
114 
117 
123 
130 
109 
108 
120 
117 


The  maximum  daily  consumption  is  thus  seen  to  have  been  on  an 
average  about  25%  above  the  annual  average;  but  at  times  it  has  been 
as  much  as  50%  to  75%  above  it.  The  above  figures  do  not  include 
the  water  pumped  by  the  "  Booster  "  pump  during  fires.  The  data 
showing  the  variations  in  the  rate  of  hourly  consumption  have  been 
studied  in  a  general  way  but  have  not  boon  tabulated. 

In  estimating  the  amount  of  water  which  should  be  provided  for 
the  future  supply  of  the  City  of  Winnipeg  if.  has  been  necessary  tn  tnko 
into  account  the  population  of  the  city,  the  per  capita  consumption,  al- 
lowances for  fire  service,  and  the  rate  at  which  the  water  may  be'  re- 
quired at  given  times. 


Oro.(h  onVinnipe,  and  Wafer  Supply  Retirement.. 
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by  til''^re^::TZntiZ{ "  "'•'^"^•^  ^-^  ^^^^  ^"^«  ^--^ 

basi.  of  the  entire  pop^S  V  ofC^itr""  X"  '""^''  '^^^'  «"  ^^'^ 
however,  cannot  be  taken  mm  \n^\o«lt  7^  ^'^''''^  consumption, 
the  reasons  that  tl,e  entTre  nonnll^fnn  •  ?^  ^"*'""'  '•«<l»i'-eraents,  for 
the  consumption  is  lar^y  of  a  domestic  T  "7  '"^P"'^  "''*''  ^^t^^. 
water  is  used  for  mamiLturinr^d.f  "'"?'■' rTP"''*'^^^^  "«I« 
their  own.     In  the  future    r^Z'  ^  ''"'''■°"'^'  ^*^'«  «»PPlJes  of 

comes  established  'he  per  canitlL^^  ^?^'  '^'\^  manufacturing  be- 
the  amount  of  watefrem  ired  ^3"^"'"  ^"2  ^"^^^"««  «^  ^i"  «1^« 
sure  of  the  water  irtKvIs  now  far  t^r  /"^*^?T^<'^  the  pres- 
and  with  a  higher  pres  Wth'rr^in  L  ^r.  .T  ^""  '^}''^l'^ory  service, 
water  wasted  The  present  wTA  /  "*^^'^  '"^  ^^^  ^"^"tity  «f 
some  measure  to  the  LXl  and  sILI'^J'TP*^'''^  '^  d"«  «'«  - 
render  it  so  unsatisfactory  for  bathing  «nAl'  ''"*''"'  'l""^^*'^^  *^«* 
nnmbers  of  1  useholders  W  privaritvw"  P""^-^''  *^"*  ^^''^ 
in  cisterns  and  tanks.  ^  supplies  from  ram  water  stored 

and  the  development  of  mln?!'„f     •    ^  »""^«sed  growth  of  the  city 
sumption  willT  1935      Ue  to    STL'^^T*^'  *^^  P^''  '^^P't^  ^^^ 

sumption  ^^^^\dJ::^:;::j:,f:::iif^^:;..  ^''' '-  ^^  ^'^  - 

we  ha^raltlaTedXt'in'Tolfl  ^^^  T  T''"  "^^'^^  -"^    >>*>- 
can  be  ready  for  use     he  aShu'  '''^'^'  ^^*f  «'  ^^^^I'  "e^v  works - 

should  be  9f000,0rgaIbnrS   whTb      •'  '^  "t*'^?'•  ^^''^"'P^S 
cording  to  the  fibres  fhrr,-nTKi\^o*™?"*  '^''"^^  '"^''ease  ac- 
until  hv  10^^  °pi*e8  Shown  in  Table  [No.  2,  and  also  Figure  1  Plate  1 
until  by  1935  it  reaches  nearly  50,000,000  gallons.  * 

take  LVrcolTrttrfhe'::  ^  """/-r^  ^"PP^^'  '*  -  --sary  to 
variation  in  dS  from  dL  to  d„?f  .';'''  consumption,  but  also  the 
more,  allowances  muTbe  Sade  foTfire  1  "  ^Z' ■''  ^°"^-  ^"^t^"" 
that  fires  demanding  this  Tervicelff  ""'  ""^  ^*  °^"^*  ^^  ^^^"'"ed 

consumption  is  atTr  ne  r  rmaZur"'Tl  .*w"^^'?  ^^  ^"^"^^^ 
the  absence  of  compensating  r^ervdif' thf'  •"''""  f'P'^  ""^'  '" 
have  sufficient  capaoitv  to  nL^?  7  fu  ^  '^"'"  '"PP^-^  P'P^s  must 
true  of  the  puZ^  Luin^^^^^       ^  ^^f  ™«-^™'™  draft ;  the  same  is 

Reservoi.  .STC  ?^St  C  ^uSITlSc  "7  TT' 
tious  111  draft,  while  tilter*  m,,^;  k„  iT  .,r,  ^     ^    ^^^^  "P  "ic  fluctua- 

amount  equaHoth:ma5rrdaVlVuS  ''^''    «" 

quirements   as  applied  to  Winnipeg^  Srfe   forth  It  rnZ'""'  ""       ' 
nection  wa,h  each  one  of  the  pK>S  which  hateW."JtS    "  "" 


!  ,■    i 
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BASIS  FOE  COMPARISOir  OF  THE  VABIOUS  PBOJECTS. 

In  order  to  properly  oumpare  the  different  projects  as  to  their  costs 
of  construction  and  operation,  it  is  necessary  to  base  the  calculations 
on  the  delivery  of  certain  stated  quantities  of  water  into  the  street  mains 
in  the  citya^  a  uniform  pressure  for  all  the  different  projects;  and 
further  to  take  into  account  in  each  supply  the  kind  and  extent  of  pur- 
ification required  to  produce  acceptable  water,  and  the  sizes  and  capa- 
cities of  the  component  parts  of  each  plant. 

^  Pressure.— It  has  been  assumed  that  for  satisfactory  service  in  the 
city  the  water  should  be  delivered  into  the  street  mains  at  a  pressure  of 
70  pounds  per  square  inch. 

Quality  of  Water.— The  water  supplied  to  the  city  should  be  clear, 
low  in  color,  free  from  disagreeable  odors  or  tastes,  free  from  corrosive 
ingredients,  free  from  excessive  amounts  of  substances  forming  scale 
in  boilers  and,  above  all,  safe  and  wholesome  from  a  sanitary  stand- 
point. 

The  qualities  of  the  water  from  the  different  sources  and  the  char- 
acter of  the  treatment  required  in  each  case  will  be  explained  in  the 
description  of  the  different  supplies. 

Capacities  of  Different  Parts  of  the  Works.— In  stating  the  esti- 
mates of  cost  the  figures  have  been  given  for  deliveries  of  12,000,000 
24,000,000,  36,000,000,  and  48,000,000  gallons  of  water  daily.  These 
amounts  do  not  necessarily  represent  the  capacities  for  which  the  works 
would  be  built  at  each  instalment,  but  for  the  purpose  of  comparing  the 
relative  costs  of  construction  and  maintenance  of  the  different  projects 
these  intermediate  deliveries  were  chosen  to  show  the  variations  in  cost 
as  the  capacities  of  the  plants  were  increased. 

By  reference  to  Table  3,  Appendix  A,  it  will  be  seen  that  the  con- 
sumption of  water  in  the  city  will  for  several  years  increase  at  a  great- 
er rate  than  the  population;  also  that  the  maximum  daily  consumption 
will  be,  in  any  year,  much  greater  than  the  average  daily  consumption 
for  the  year.  Further,  on  certain  days  the  water,  for  an  hour  or  two, 
will  be  drawn  from  the  mains  at  a  rate  at  least  t.vice  as  great  as  the 
average  daily  rate  per  year,  and  that  in  a.ddition  to  this,  if  a  severe  con- 
flagration should  occur  at  the  time  of  maximum  consumption  in  the 
city,  the  draft  from  the  mains  would,  occasionally,  be  at  p  ate  approxi- 
mately three  times  the  daily  average  rate  for  the  year. 

Although  there  is  now  under  construction  a  high  pressure  fire 
service  system  to  afford  protection  in  the  business  part  of 
the  city,  the  existence  of  these  works  will  not  in  any  way  operate  to  re- 
duce the  quantities  of  water  that  may  be  needed  in  Winnipeg  during  a 
large  fire  in  the  districts  not  reached  by  the  pipes  of  this  system.  The 
provision  of  this  high  pressure  fire  service  will  give  great  protection  to 
the  district  in  which  it  is  located,  particularly  to  the  higher  buildings, 
\^but  its  usefulness  will  be  limited  strictly  to  the  tively  small  area 
Qovered  by  the  high  pressure  mains,  and  in  maki  ^  up  the  estimates  of 
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Average  Dally  Consumption 
(gaUong) 


12,000,000 
24,000,000 
36,000,000 
48,000,000 


Required  effective  Pumping  Capacity,  in  gallonH.  daUy 


Low-lift  pumps  and 
pumps  at  sources  of 
supply 


17,000,000 

34,000,000 
51,000,000 
68,000,000 


_,   HlghlUt pumps 
delivering  water  Into 
street  mains 


30,000,000 
50,000,000 
70,000,000 
90,000,000 


.      Clearlj  the  smalkst  size  that  could    possibly  be  adontpri  f.«  fl 


I 
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but  Avith  such  con  'nhs  it  would  bt  necesaary  to  provide  so  large  a  re- 
sets' to  balance  the  irregularities  of  draft  (which  would,  at  times,  ex- 
ceed ilie  average  for  many  consecuMvc  months)  that  the  arrangements 
would  be  far  more  expensive  than  the  usual  one  of  building  the  conduits 
for  the  maximum  daily  drafts  with  reservoirs  having  a  capacity  equal 
to  one  day's  supply;  and  this  latter  method  is  the  one  which  has  been 
used  in  estimating  the  costs  of  the  different  works. 

In  Winnipeg  there  is  no  opportunity  to  locate  a  storage  reservoir 
at  a  high  enough  elevation  to  form  a  distributing  resen-oir  from  which 
the  street  mains  could  be  supplied  directly  at  sufficient  pressure  to  give 
satisfactory  service.  Hence,  either  the  pipe  lines  bringing  the  water 
to  the  city  must  be  proportioned  for  the  maximum  rate  of  consumption 
at  all  times,  including  fires,  or  else  the  water  must  be  delivered  into  a 
reservoir  at  the  ground  level  and  thence  be  pumped  into  the  mains. 

For  a  gravity  supply  to  Winnipeg,  therefore,  without  pumping, 
the  capacities  of  the  conduita,  for  different  rates  of  consumption  would 
have  to  be  as  follows: 

Average  dailT  rate  of  ^  Condait  cspaoity  required 

conMumptlon  (gallons).  (or  a  gravity  Buppljr,  without 

pumping  (gaUono  daily). 

9,000,000 25,000,000 

14,500,000 .35,000,000 

22,200,000 47,000,000 

30,800,000 60,000,000 

39,400,000 74,500,000 

49,300,000 90,000,000 

Thus,  for  instance,  when  the  average  daily  consumption  will  have 
reached  49,300,000  gallons,  conduits  with  a  capacity  of  90,000,000  gal- 
lons daily  will  be  required  to  take  care  of  the  maximum  rates  of  con- 
sumption and  provide  a  satisfactory  excess  capacity  for  fire  protection. 

For  all  supplies  where  the  water  is  delivered  into  a  reservoir  in 
Winnipeg,  necessarily  at  ground  level,  the  sizes  of  the  conduits  supply- 
ing the  water  and  of  the  storage  reservoirs  require  adjustment  to  make 
an  economical  plant. 

It  has  been  found  by  experience  that  if  from  one-half  to  one  day's 
supply  of  water  is  held  in  storage,  this  quantity,  when  the  conduits  can 
deliver  the  water  at  the  maximum  daily  rate  of  consumption,  will  be 
sufficient  to  balance  the  excess  draft  due  tj  hourly  fluctuations  in  con- 
sumption and  provide  sufficient  reserve  for  fire  purpose. 

Interest  and  Depreciation. — In  making  up  the  estimates  of  the  an- 
nual costs  of  operation  of  the  different  supplies,  interest  at  the  rate  of 
414  per  cent,  per  annqm  has  been  calculated  on  the  total  costs  of  con- 
struction, 

Xo  amounts  have  been  included  to  provide  for  sinking  funds  as 
such,  but  sufficient  sums  have  been  placed  under  the  item  "deprecia- 
tion "  to  renew  the  perishable  parts  of  the  plants  when  they  wear  out,  or 
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have  to  be  replaced,  these  amount,  beinjr  assmnpH  t.  k. 
comixjund  interest  to  accumulate   in  Vh*  a*«>nned  to  be  put  out  at  3%. 
each  part,  and  thus  make  ZSon 7      :  ^'''^,'  "'"•''  *''''*  ^»»  ^'«l"e  of 
class  condition.  '^  °'  '*'^"  ^"'"  '»^^^«>'«  '''^'Pmg  the  plant  in  firrt 

of  Js'rt  :;;p,^islrLt^^^^^^     ^'r  ^^^^^  «^  --^-^^-n 

miral  plan  was  that  in  w, 10^/1.        .  '".*'"*''•  *"«*'^  ^'«'  ™o«t  eoono- 

AIcPhiHips  Street  pu:;,^;''tt7olT."  ''"""'  ^^  ^''^  ^'^'^  "^  ^J- 
mains,  raVher  than  to  iS  the  Jl  ,.^  '^"''  "^P""?^  '"»°  ^l'^  street 
at  the  intakes  or  at  anrcon  ido S  K  ^"'"P;"^  ^*«*''^"^  «"'  of  town 
plans  reported  upon,  th^Xe  Isle  ttT?-  ^'""^  ^l"*^'"  '^"  ^^e 
present  city  pumping  station  and^,Vt  '^''^'''''^'  ""^  ^^'^  ^^^^^^  «*  the 
of  the  presenLovered  resor' oV  "nd  of  f.M  '"/."  """""*  '^'  "*"'^«t'«^ 
can  iM.  made  available.  ''"^'^  "^''^''  P^'-t^  «f  the  works  as 

an  expedient  would  b^mor^cxneSe  ^^l  '-•'"/'  '^"^*^^^'  ^ut  such 
than  the  methods  propos^J  herC  %"1  T  satisfactory  in  every  way 
Crete  linings  to  prtveA^Their  oW:,.  r  t  ^"""*'''  '''""''^'^  ^^^^^^  con- 
the  importation  of  h^gh  color  an^S^  ''TT'''''  '""'^  *«  P^^^^nt 
would  greatly  exceed  the  costs  ^f  .1^1  S'^,  ^  """*  l^'  '"^^  "^  «"^^  li°i°g« 
Fvrthermore%uch  channefftould  r^^^^^^^^^^ 
sidcrable  depths,  on  account  of  tCf^^  ^-       "^   '"^^''  '^'^^'^^^  ^nd  con- 

various  mat.'rials  and  comoarin  A!"  ii,  v  ■  considering  these 
suitability  to  local  eonZoTS  conduced  thaTl?'  "^^  T'  '^"^^^ 
and  steel  pipe  need  be  considered  in  the  estimal      "^  ""'^"'""  ^'^ 

of  whi^btrbSi^tCrS  ''f  ^»^^'  ^he  water 

Eiver  water,  the  capacities  for  co^^lSi  "  tT"""*^^^        'I  '^'  ^ 
servoirs  used  in  the'^estimates  are  a^fSows^"''"'  '""^  ^^''''^  ^'"'^  '^ 


At  rage  Dally 

Cc..«umption     

(SalloiiK). 


Coagulating  Basini 


36,000'000 

48,000,000 


supply 


12,000,000  i  4,000,000^-8    hrs 
^^4,000,000     4,000,000.^4     " 

8,000,000._5.3  hrs.  supply 
8,000,000^=4    hrs.    supply 


mtend  Water  Reservoirs. 


24,000,000.'2  days  supply 
24,000,000^1     '.        F^ 

30,000,000.-.  20  hrs.     " 
30,000,000^15    «       " 


J  jeara  were  made  as  an  enra  Bafo-guard  ia  case 


■'=♦11 
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extensive  repairs  might  be  necessary  before  the  second  conduit  line  was 
constructed,  and  this  storage,  in  connection  with  the  water  that  can  be 
had  from  the  ground  water  supply  when  extended,  would  make  a  safe 
supply  until  the  second  conduit  were  in  operation. 

As  several  years  must  elapse  before  an  additional  supply  of  water 
can  be  had  from  a  new  source,  the  present  system  of  wells  must  be  ex- 
tended as  rapidly  as  possible  to  take  care  of  the  growth  of  the  city  during 
this  period.  It  is  estimated  that  in  this  way  provision  may  be  made 
for  a  supply  of  7,000,000  to  8,000,000  gallons  daily.  These  new  works 
should  be  of  a  temporary  nature  so  that  at  their  ab..ndonment,  when  no 
longer  necessary,  the  capital  expense  involved  would  be  as  low  as 
possible. 

If  the  ground  water  supply  were  developed  to  the  limits  mentioned 
only  one  conduit  line  to  a  new  source  of  supply  would  be  required  for 
the  first  instalment,  for  the  reason  that  before  this  conduit  will  have 
been  in  service  ten  years  the  second  conduit  will  have  become  necessary ; 
while  the  repairs  likely  to  be  required  to  the  first  line  during  these  ten 
years  would  be  of  a  minor  nature,  and  such  as  could  be  made  in  a  com- 
paratively short  time,  and  in  all  probability  without  suspending  the 
supply  of  water.  With  an  ample  reserve  supply  of  filtered  water,  to 
keep  up  the  domestic  and  manufacturing  consumption,  and  with  the 
ground  water  supply  to  draw  upon  for  fire  protection  (which  it  would 
afford  CO  the  extent  of  about  25  fire  streams),  the  city  would  not  bs  em- 
barrassed for  lack  of  w?ter  during  this  first  period,  if  depending  upon 
only  one  pipe  line. 

On  the  instalment  of  the  second  conduit  line  connections  would  be 
made  with  the  first,  with  gates  and  valves  so  arranged  as  to  enable  ex- 
tensive repairs  to  be  made  to  the  first  line,  if  necessary,  without  en- 
dangering the  supply  to  the  city.  The  ground  water  supply  could  then 
be  abandoned,  and  such  parts  of  the  works  as  might  be  of  service  could 
be  incorporated  into  the  new  system. 

Estimates  of  cost  for  the  supplies  brought  from  a  distance  have 
been  made  upon  the  basis  of  using  both  wood-stave  and  riveted  steel,  in 
order  to  show  the  relative  costs  of  the  two  types  of  construction. 

Filter  Plants. — Filter  plants,  where  required,  have  been  provided 
with  capacities  equal  to  the  maximum  daily  rates  of  consumption, 
which  are  the  same  as  those  given  in  column  5  of  the  Table  3,  Appendix 
A. 

The  filters  best  suited  for  the  purification  of  the  waters  of  the  Red 
River,  Winnipeg  River  and  Shoal  Lake  are  what  aio  generally  known 
as  mechanical,  or  rapid  filters,  as  distinguished  from  the  older  type, 
popularly  known  as  slow  sand  filters.  In  both  types  the  fitering 
medium  consists  of  a  bed  of  sand  through  which  the  water  is  passed,  and 
upon  the  grains  of  which  the  impurities  in  the  raw  water  are  deposited. 
The  designations  rapid  and  slow  are  descriptive  of  the  main  differences 
between  the  two  types  of  filters,  the  rapid  filters  being  operated  at  a 
|V   rate  such  that  100,000,000  gallons  of  water,  or  more,  can  be  purified 

X 
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lating  material  whic^wil^^r^tu^^riu  S^  ""  "''^'"^  *»-«•- 
m  relatively  laree  masses  th7J,.nlM  •  "^'^X'"^'^'  gather  togeth.r 
prevent  the^  ^7^4  hr^^^^^^^^^^^  '2r''%t  *'^  7^''  ""'^ 
commonly  employed  is  a  dbean  form  ^Tf  J  ^"^  coagulant  most 

aluminum  sulphate  StLZlvlT^  a  "  "^  <'«"'"ercially  known  as 
used  instead.  wL  thU  stJ  ^n^^^  'f'^^'*?  °^  '''^^  "'^  ^^'"''times 
necessary  alkalinitrt^e  "ll^^^'edratJ  fSl'"  ""^'  '=°^*"''''°«  '»>« 
an  inert,  harmless  insoluh  «  ml  w  i  u  ^^  decomposes,  and  changes  to 
of  the  oHpn™  Sum  ""^  ^*"°«  "''^^  <>f  the  characteristics 

Bcatterei\Shturvl't^^^^  '°™!  '°  J^^  "^*^^  ^-'^^^I^'  -^  - 
gelatinous  natufe,  which  en  Ze  1^"""  7?^'"  ^'^^^  «^  '^  «««1^  °r 
of  clay,  silt,  orga^iri^  anf  the  -^^^^^  together  the  fine  particles 
as  the  wate;  paLs  do^'^r'gh  the  fiTte3i  PJ!?^  ^°  'h  ^''^^'  ^"^    ' 
are  thus  caught  upon  the  «„rf«^»  !f*  *u         1     ,    suspended  impurities 

cumulate  until  tS^filters  iS^^^cWH  T^'  ?"'"  ^^^^  8'"^"«"y  '  «' 
tate  cleaning.  ^  ^^^^^  *°  ^"^'^  a'^  «tent  as  to  necessi- 

cWnf  LtLrt^X""i:r  i"  '^^"^  ^^"  *«  ^^^'««"  ^-^  ^>^'ore 
matters  in  the  water^l   rjL^'P?-^'"^    "P**°  ^^^  a™o»°t  of  foreign 

as  six,  or  ^.iZ^^^ L'^t^Z  ^^l  ^^'^  ''^  ^"^  ^^  ^  -  «to^ 

filtere?;at"uXugh''rh:  1^  7^?, "  .accomplished  by  forcin, 
taining  the  imp^itsX  had  clcTed  tnZlu'''  f"''  T^^'  -- 
sewer.     The  washing  is  continued  for    flm  .5  ^  *°  ^^'"^''^  ^  ^^^ 

*e,  .he  coloring  n„.L'Soh^dtX tfj'f L'tr''''?^''  '"?"'- 
wgetat  on.  which  when  ihn.  ijl.t        j  ■        ?     '"'"'  '"^  dccanoe 

he  removed  f^raetatob^tSfitTll'"'''  ')l  "'°'"'"=  "«"'■■"" 
leaving  .h.  «.crcd  wat'ctt  hrigh"  Ti  S*r  '"""""'^  °»«"' 

co.g£LT"lna'rir;or„cS,Z*  .h"!""™''  /*'  ""'  "'■«-' 
ing  the  hactcria,  bein<-  dw°  tedta  thTlon  t  ""^^^  ■"«««'«,  includ- 

iy  .11  within  ,he  top°hXai°it^l^rd:  I'/r''-  """"'f 
rarf.ce,  a.  „  done  more  rapidly  by  the  irtiflciS  coa™[a,io„T^,u"P  *" 

slov  „nd  ffl  Jtlon.'  Klter^fSr^  ^^^^^--alSjl'SnSj        ^ 
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treat  water  carrying  exccssivo  atuounts  of  finely  divided  matters,  or 
those  colored  with  vegetable  stains,  unless  a  coagulant  is  used  in  connec- 
tion with  the  process. 

The  sources  of  water  supply  available  for  Winnipeg  are  of  such 
character  that  in  each  case  the  system  of  mechanical  filtration  is  better 
adapted  to  their  purification  than  slow  sand  filtration,  and  the  former, 
alone,  have  therefore  been  provided  for  in  the  estimates.  The  Win- 
nipeg Uiver  and  Indian  Hay  wuteri  require  dccolorizatiun,  brought 
about  by  the  uw  of  chemicals,  while  the  Ked  Itiver  water  is  too  turbid 
to  be  I'conomically  filtered  by  sand  filtration.  Furthermore,  mechanical 
filtration  can  be  easily  combined  with'  the  process  of  water  softening, 
which  makes  it  particularly  applicable  for  Jted  River  conditions. 

There  is  no  longer  any  uncertainty  regarding  the  efliciency  of 
properly  designed  and  operated  filters  of  this  type. 

With  i-espect  to  the  removal  of  baotci'ia,  their  efliciency  is  as  high 
as  that  of  the  slow  sand  filters,  and  with  respect  to  the  removal  of  color 
and  turbidity  much  higher,  granting  that  both  types  receive  intelligent 
supervision  and  proper  management. 


\. 
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PBESXXT  WOBKS. 

l»in(t  within  the  dtr  lim°te  TWiL^t  '  '^  '"'^'  ""  ""  ""II. 
Pbillipa  Street,  ne.,  lZ^„  !.,„/  f  P  ''°°''"°''  ""i™  "  "  Me- 
City  H.I1.      tCk  .T iw„  ^r  •       "'. '"'  """  »»«'"•'""  «» the 

^  s  -:ittf  r.j:;i;fr..iot  'rl^-^  •^"'  -  srri' 

preie*,,,  but  li^Tel^tr  l^r^XT '°°'  ""  '^''  '" 

The  city  aJso  maintains  as  a  reservp  simni^  ♦!.„    u   *    .  .,   . 
Rver  works,  which   formerly   fnrnirhTthe  ?ut  ^.o  .he'-f  "l"^ 
--abandoned  after  the  introduction  or^^td^wat  "'^'  '"* 
-    ^Phlhp,  Pumping  Station  (  WelU  JVo,   land  9^      WK      »u 
grounu  water  supply  was  introduced  in  October   iS  S""    ^"  '^"^ 
derived  from  an  artesian  well,  known  as  We? To  iT?  ^   '  ^"  "  '"'"' 
and  sunk  down  48  feet  to  rock  -^o-  J,  17  ft.  m  diameter 

Both  wells  pass  through  a  thick  Iavpp  of  oi^    *  •  • 

which  extends  from  a  few  feet  benta1h1hr«.^!f  f  *  impervious  clay 
40  feet.  Below  the  clay  there  7« TL  /  "^  ^'^  *  ^^P*''  "^  ^"^^^ 
feet  deep;  and  below? Is  tCW^l  ""{  "■*''^  S^*^^^'  f"""-  or  five 

driven  f^;  sixteS  fie  xt  ^T^r  wh^"' 'r -"^  "'''"^  "^^^  ^'"-  ^  - 
is  probably  composed  lanrelv  of  H^L  ^  T  '""'^  ^'^  ^^«  ^ater» 

at  Ws^HilL^r^n^li^^V^nn^^^^^  the  deposits* 

obtained  from  the  fissures  and  Sees  rthVitlvTng' r^T^"'  '« 
Ihe  well  water  at  this  station  is  softenpd    «r,A\\. 

rcrs  "w"--"  rp™^  -S  p"  ta -"^- 
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hat  ■  eapMity  of  aix  million  gMoM.  The  elevation  of  high  water  mark 
it  765.40  feet 

The  pnmping  equipment  at  the  McPhillipa  ttation  eontitti  of  foor 
pumpt — two  located  in  the  main  pumping  ttation  and  placed  with  re- 
ference to  the  ute  of  water  from  Well  No.  1,  and  two  located  in  the 
building  which  covert  Well  No.  2.  The  original  equipment  contitted 
of: 

(a).  A  Worthington  tteam  pump,  vertical,  duplex,  compound, 
12xl2x2Ux24,  capacity  live  million  galloni,  itted  maximum  pressure 
50  Ibt.,  intended  for  pumping  from  Well  No.  1  to  the  softening  plant, 
reservoir  or  street  mains.     At  present  it  is  not  in  use. 

(b).  A  Worthington  steam  pump,  vertical,  duplex,  triple-expan- 
sion, 18,  27  and  50x20x24,  capacity  five  millions  gallons,  rated  maxi- 
n^um  preMure  125  lbs.,  but  seldom  used  above  80  lbs.,  used  for  regular 
city  service,  pumping  from  the  softeming  plant  or  reservoir  into  the 
street  mains. 

In  the  building  which  covers  Well  No.  2  there  is  a  Worthington 
steam  pump,  vertical,  duplex,  triple^xpansion,  11, 17  and  30  x  20  x  24, 
capacity  five  million  gallons,  rated  maximum  pressure  65  lbs.  This  is 
the  low  service  pump  regularly  used  to^  lift  water  from  Well  No.  2  to 
the  softening  plant  or  reservoir.  In  the  same  building  there  is  also  a 
fire-service  pump,  called  the  "Booster,"  an  electrically-driven  two- 
stage  turbine  pump,  having  a  capacity  of  five  million  gallons,  and  rated 
maximum  pressure  is  125  lbs.,  but  seldom  used  above  80  lbs. 

The  steam  producing  equipment  at  the  McPhillip's  station  consists 
of  five  130  h.  p.  and  two  250  h.  p.  Babcock  and  Wilcox  boilers.  Tho 
usual  steam  pressure  is  110  to  115  lbs.  Electric  power  is  obtained 
from  a  generating  plant  in  the  pumping  station  and  a  duplicate  current 
from  the  Winnipeg  Electric  Railway  Company. 

The  system  of  supply  at  this  and  the  other  stations  is  that  of  direct 
pumping.  The  ordinary  pressure  carried  at  the  pumps  is  25  to  35  lbs., 
but  at  times  of  fire  it  is  increased  to  80  or  85  pounds.  The  ordinary 
pressure  in  the  city  is  from  20  to  25  lbs. 

Pumping  Station  Well  No.  3. — At  this  station,  which  was  put  in 
service  in  July,  1906,  the  general  plan  of  taking  the  water  is  the  same 
as  in  the  case  of  Well  No.  2.  Well  No.  3  is  14  to  15  feet  in  diameter 
and  about  65  feet  deep.  The  pumping  is  done  with  an  electricallyr 
driven  three-stage  turbine  pump,  having  a  rated  capacity  of  2.5  mil- 
lion gallons,  and  rated  maximum  pressure  of  125  lbs.,  but  the  pressure 
is  ordinarily  not  over  33  lbs.,  except  in  case  of  fire.  The  pump  lifts 
the  unsoftened  water  from  the  well  and  delivers  it  into  the  street  mains. 
Power  is  obtained  from  the  McPhillips  station  and  the  Street  Railway 
Company. 

Pumping  Station,  Well  No.  4. — This  station  is  arranged  similarly 

to  that  of  Well  No.  3.  The  well  is  14  to  15  feet  in  diameter  and  about 

70  feet  deep,  and  the  water  is  pumper^  directly  into  the  street  mains 

L        without  softening,  the  pumping  equipment  being  similar  to  that  of  Well 

V.   No.  3,  and  of  the  same  capacity. 
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We//  No.  5. Well  Va  «  •       .  '~  ' 

.  depth  of  80  feet  to  tuti;:„7^^^A"^'l^"^  *"•  "^  '^  '<> 

Amniboine  Pumvina  ^ini        ^': '"*"  '*"'  '*"«'  ••^eml  feet 
W  the  AMiaTboTneXfr  i:!';"^-^*'^  f  <»  ^PPlj  of  the  city,  tiJcen 
J-e  City  Hall,  i,  .till  St.^ed  ..^■'^land  ^"^^'  ^'^  »"«.  fTom 
fim     This  .ftion  h«  norbi^"rluU  rW  T/fTr'^iW^^  ^"  '"»''«  "' 
pollution  of  the  w.ter,  .„d  then  XZ  ."hVrl  tl^''  '"'''''  ^  ^'"' 

combines  rp'."cSr:f\zrfr.i,n^  t  ^'^  p-p«  -hich  h.ve « 

P««e.  through  «a  old-.tTirpt  Ju«  fiW*il-\'  ?  'l*^'  ^he  wteJ 
almo.t  worthier;  it  might  se^e  to  n/AiTS"^/'  f  ^'  «'**"'  *»<» 
cannot  be  depended  on  to'reZ7d'^,^;'^l^  "^'"^^  *'«  ^*^"'  ^^' 

in  ca^^f  ^SiJt';;^^^^^^  be  used  except 

•hould  be  immediately  gWto  the  if       ""  T^'  "  '^'"'g^'  ^«™mg 
station  should  be  abaid^ned  *''*'"•     ^»  "«»'  ««  Po«"We  thi' 

CAPACITT  OF  THE  PBE8ENT  WORKS. 

The  c.p.oity  for  di«ct  pumping  into  the  mains  i,  as  follows: 

McPhilJipg  Station  and  Weil  No    o  /p      .  ^*"''°''  P*""  ^'^7 
Well  No.  3  . .  *••   ~  (Booster)      10,000,000 

WeU  No.  4   ..."* 2,500,000 

2,500,000 

Total 

15,000,000 

coverS:e?Jrti;1if  SatoSg^^^^^  of  the  6,000,000  gallon 

softening  tanks,  making  a  total  .r  k    I  .  .J  ""'^^n^d  water  and  the 
no  storage  at  Wells  No^  aniNo  4       '  ^'^^^''^'^  «""<>°«'     There  is       ' 

p^JtK-a^iirurm^^^^^^^       i^r-\ '''''  '---^  -^^ch 

2,720,000  gallons.  ^         *^®  '^^  ^^  d^'ly  consumption  was 

maximum  monthly  averaee  of  rl«L  ^:     ^""n«  this  period  the 

When  Well  No.  i  :a:;S  in  tte'wlnZT^  L"  '''''''''  ff«"ons 
the  water  level  in  Well  No.  2  Sbeen  kfm  dow^'f  "^'  ""^  ^''^'^  then 
the  level  of  the  rock.  ^  ^®P*  "^^^^  by  pumping  to  about 

Bece^^i  otthe  s^ISeCa^  "^^hllj"  "'5^'  '??''  «^^  ^^^^  ^^^o.  4  in  , 

Jield  has  been  580,yfS"  wS  NoT  ToJJ^  '^'^^"S^  «f  the  daily  ' 
Since  these  wells  were  started  «n  ^!'      ^""^  ^^^'^^  ^^^  Well  No.  4 

2  has  fallen  off,  and  its  I^S^f^L^ZTV'"''?.'^  ^'^™  Well  No."  i 

taken  as  about  2,500,000  gSioS  pe^d^    '  *^'  "'"''  ™""^°&  ™«y  be  U 

I 
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In  round  numbers  the  capacities  of  the  present  wells  when  all  are 
in  use  may  be  taken  approximately  as  follows : 

Well  No.  1 0 

Well  No.  2 2,500,000 

Well  No.  3 500,000 

Well  No.  4 1,000,000 

Total 4,000,000 

Probably  larger  amounts  than  these  may  be  drawn  for  short  periods, 
though  not  for  any  considerable  lengths  of  time. 

How  much  additional  water  will  be  obtained  from  Well  No.  5, 
which  will  be  soon  ready  for  service,  cannot  be  foretold,  but  as  it  is 
deeper  than  the  others  and  is  said  to  tap  a  large  crevice  in  the  rock  the 
yield  is  likely  to  be  large,  especially  at  first,  but  extensive  pumpage 
from  it  will  probably  reduce  to  some  extent,  and  possibly  to  a  consider- 
able extent,  the  yield  of  the  other  wells. 

The  present  effective  yield  of  Wells  2,  3  and  4  is  only  about  one- 
half  of  what  would  be  required  to  furnish  the  present  population  with 
an  adequate  supply  of  water  at  good  pressure  for  domestic  consumption 
alone,  and  when  fire  service  is  considered  the  deficiency  is  still  more 
marked. 

With  respect  to  the  distribution  system  the  rapid  growth  of  the 
city  has  resulted  in  over-taxing  the  capacities  of  the  street  mains  in 
many  sections  of  the  city,  and  the  system  as  a  whole  needs  material  en- 
largement to  provide  for  the  greater  consumption  that  is  sure  to  follow 
the  introduction  of  a  new  supply  of  better  water. 

QUALITY  OF  THE  PRESEXT  WATEK  SrPPLY. 

From  a  sanitary  standpoint,  the  quality  of  the  present  ground 
water  supply  of  Winnipeg  seems  to  be  entirely  satisfactory,  as  indicated 
by  frequent  analyses  made  by  the  city  bacteriologist,  which,  since  June 
1st,  1907,  have  seldom  shown  more  than  10,  with  an  average  of  not  over 
3,  bacteria  per  cubic  centimeter,  and  with  no  organisms  indicating  fecal 
contamination  appearing  in  any  of  the  samples  examined.  There  is 
no  reason  to  believe  that  the  water  is  at  all  contaminated. 

The  artesian  water  is  also  satisfactory  in  its  physical  qualities, 
being  clear,  colorless  and  odorless,  and  with  a  cool  and  equable  temper- 
ature. The  hardness  of  the  water,  and  its  salinity,  give  it  a  marked 
taste,  however,  readily  detected  by  one  who  is  not  used  to  the  water, 
but  which  does  not  seem  to  be  objected  to  by  those  who  are  familiar  \rith 
it. 

The  water  is  also  one  of  considerable  organic  purity,  and  were  it 
not  for  its  objectionable  mineral    constituents,     it  would  be  equal  in 
I'lVyquality  to  that  of  any  large  city  in  the  country. 
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for  domestic  use,  and  unsuitaWp  fl^  •  ' ',  "f  P^*^*'*°*  *"**  expensive 
process^.  Analyses  of  Stdlwal^  iS^'wo""'  Tl  ^'^'"^*"*^ 
mg,  which  have  been  made  f^T4  Sme  t  ^  ""'^  *^^'"  ^^^*«°- 
AppendixC.  "™®  *<*  *™e»  are  presented  in 

.he  Zu^T;:zz'^,  T"»1.; '■?  ■" "  r?"""'  —«"-"• »' 

city:—  ""  ""^  '*'  '  »ftorii,f ,  and  of  the  tap  water  in  tlie 


Sample 


j Mineral  Conrtltnenta  (parte  per  million). 


Chlorine       Hardneg8     AlkaUnitr 


Wells  Ko.  1  and  2,  „„-, 

softened 245 

Well  JSTo.  2  softened. 
Well  No.  3 


245 

202 


Well  No.  4 222 

Tap    water     (calculated  | 

mixture 
Tap  water, 

analysis) 


1906,     (byl 


222 


480 
210 
465 
475 

307 

304 


360 

90 

348 

342 

185 

186 


Incniicanu  Mapiaidnm 


120 
120 
117 
133 

122 

118 


63 
34 
59 
59 

42 


It  will  be  seen  from  these 


Phillips    statFon  before  soften?-    >^^         -    -^  ""'"'''  "'  '^^  ^^'■ 

softening  210.  Thrsoften  ^^  "^  «  hardness  of  480  and  after 
incru«tafts  or  pemanentSrT/''?  ^{P'^^^nt  does  not  reduce 
ary  hardnesl  ^^s  was  reduS^^^^^  Sed't^So'''"""^^'  V'^^'^'- 
be  considered  as  reasonably  satisfrctort  Itl.  \^  ""'"^^  T^\°^  '""^ 
softening  nlant-s  in  ,i«l  nff  "T  ^®"*"^to'y>  although  some  of  the  best 
^U  T  !         *  ^  somewhat  greater  reduction  than  this 

Before  the  use  of  water  from  Wells  No.    ^  o«^  ±     n  xT 
pumped  was  softened    nr.^  fj,^ T  •         .   *"^  *'  ^'1  *he  water 

repreLted  LTpp  y^nhe  city  To'n^f "" Z'^'"  *'-/o?-^<i  -ater 
showed  th«t  ^^.^  *  .      ,     ,^'     ^"™*'  analyses  made  during  1905 

Sot  t"  tfThe^:tSy^;3  80 1^^  '"^  T  l^'^' 
funning  down  as  low  as  58        ^  ^      ^'  "^^^^'^^lally,  however, 

wa  J^:m  WdlX  '2Tnfloftf/*^"  ^."''^*"^^  ''  ^^^  -^^-^ 
in  the  proportfon  o?about  2  wn  ""f/^  ^'r  ^^^^"^  ^««-  ^  and  4 
millionVCsTf  ItntlfedtaS;  '""""  "'  "'^"^^  ^^^^  *«  ^'^ 

feature,  of  ?hrp;:i;7:u7pr;  -"""^  ^^^^  "  «-  «^  »h-  --t  objectionabl? 
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rust,  a  phenomenon  in  which  the  pipes  are  as  much  concerned  as  the 
water.  Rust  deposits  are  sometimes  noticed  in  the  porcelain  bowls 
under  the  hot  water  faucets,  which  is  a  common  occurrence  in  waters 
which  contain  large  amounts  of  carbonic  acid.  Trouble  from  this 
source,  however,  does  not  appear  to  be  serious. 


WATEB  SOFTENING  PLANT. 


The  water  softening  plant  was  recommended  by  Mr.  Rudolph 
Hering  in  1897.  It  was  built  by  the  Pittsburgh  Testing  Laboratory, 
Ltd.,  and  put  in  operation  in  July,  1901.  This  gave  to  Winnipeg  the 
distinction  of  being  the  first  large  city  on  the  American  continent  to 
establish  a  municipal  water  softening  plant 

The  process  consists  of  the  treatment  of  the  water  with  lime,  fol- 
lowed by  a  precipitation  of  the  sludge  in  tanks,  filtration  through 
cloth  filter-presses,  and  subsequent  carbonation  of  the  effluent  with  the 
products  of  combustion  of  burning  coke.  A  complete  description  of 
the  plant  was  published  by  Mr.  James  O.  Handy,  in  the  Engineering 
Newa  of  May  26th,  1904,  to  which  reference  is  made  for  details  of 
construction. 

The  softening  process  is  limited  to  the  removal  of  the  carbonates 
of  lime  and  magnesia  and  no  attempt  is  made  to  remove  the  sulphates. 
The  analyses  which  have  been  made  indicate  that  the  efficiency  of  the 
plant  has  been  reasonably  satisfactory  in  accouiplishing  the  work  for 
which  it  was  designed,  though  it  has  not  by  any  means  completely 
softened  the  water. 

The  efficiency  of  the  plant  in  removing  the  hardness  is  shown  by 
the  figures  given  in  Table  No.  5,  Appendix  C.  They  indicate  that 
the  total  hardness  is  reduced  by  about  56  per  cent,  and  the  temporary 
by  75  per  cent.,  while  the  permanent  hardness  and  the  chlorine  remain 
unchanged.  The  magnesium  is  reduced  by  about  46  per  cent  The 
well  water  contains  but  little  iron,  all  of  which  is  removed  during  the 
softening  process,  and  between  20  and  30  parts  per  million  o^'  free 
carbonic  acid;  but  analyses  are  not  at  hand  to  show  the  amount  of 
carbonic  acid  left  in  the  water  after  treatment.  Without  the  use  of 
the  coke  burning  apparatus  the  water  would  be  free  from  carbonic  acid 
and  would  have  a  slight  alkalinity  due  to  the  presence  of  normal  car- 
bonates. With  the  coke  burning  process  in  use,  regulated  to  supply, 
just  the  right  amount  of  carbonic  acid,  these  normal  carbonates  would 
be  changed  to  soluble  bicafbonates  with  no  excess  of  carbonic  acid ;  but 
if  not  properly  operated  there  may  be  supplied  to  the  water  an  excess 
of  carbonic  acid  fully  a^  large  as  that  present  in  the  well  water  before 
treatment. 

The  softening  plant  has  a  guaranteed  capacity  of  2,400,000  gal- 
lons per  day,  which  is  a  little  less  than  is  customarily  pumped  from 
IfN^ell  No.  2. 
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u»  o'tt^ei  t^rrr.Sii^p'^iS.t™  "•  — ^  .-«■ 


Year 


QiuiBtttr 
ol 

Softened 
(milUoa 
ganoni 


1903.... 

1904....  

1905 ■■  ■ 

1906 .■.■■ 

1907  (5  months) 


( 

1.54  j  5219 
1.79  5686 
2.19  7223 
2.36  7797 
2.33  !  8067 


AWHC  QiuuiUUei  of  Chemloal.  Vni 
««»"•.«  D«r  I    Pound,  per  MU«onO.Uo» 


3327  I    382  I  29.3 


3327  C  of  n^trZuT  t"  '^Z  ^^°  ^"^^^  «"  average  of 
of  coke  for  chZ/n'theZr^^^^    "'"'''  ^°'  ^''^^^^'^S'  ^sTlb' 
lbs.  of  acid  for  clfa^X^S     S^^rS;.^^^.^"^^-  ^^  ^^'^ 


The  cost  of  these  chemicals  has  been 
Lira 
Cok( 


in  the  filter  presses. 


qoo/T  11.  ^  ^^  follows:— 

-3327  lbs.  at  0.6.3c  ...  -.„.  „, 

^   .,     382  lbs.  at  0.15c  ..       ^^J-J,^ 

Acid-29.3  lbs.  at  1.5c ...  ;;; ;;;  •••    J-^| 

$23.30 


be^n  aC  $2Tpt^^niil";]i,,*;^J^'^  *"*  *^"^^*  o^  'chemicals  has 

conditio^ttroiii^t  •:  o;:rdr  aTT  ^^  '^  ?  ^-^-^'-  p^^sicai 

gives  a.  good  results  as  coffdreasonaJly  ^^^^^^^  manner^  and 

Wj  part  of  the  plant  apSrs  ?o  L  th?  ^^'  ^"'''  ««««■ 

carbonic  acid  to  the  water  7ft^r  I  f  apparatus    for    adding 

which  does  not  admit  Tbein^^o 'iSt?'  ^'^  ^'l''  P^--' 
of  carbonic  acid  needed  at  different'Si  L  ,"st  Ve"St '^'  "'"°"°*^ 

«=»  '"  just  tne  right  proportions. 

KXTEN8I0N    OF    OBOUND    WATKH    SUPPLY. 

Jake  w?u'Jr4:fj:  ^s:li°;t'i  v^  -^  «--^  ^'--^ 

lead  waters  of  the  Red  River  and  If  °1'*^  "'  ^"  ^^"tb  as  the 
deluding  Rainy  La^lnd  Lake.f  he^U  J^  '' l^'  ^^1^"  Kiver, 
Manitoba  and  Lake  Winnipeg  on  the  So.^  Z''  '^'.  '"''  ''^''  I-ake 
bina  Mountains  on  the  soutWes"  '^'  °°'^'  *°^  extending  to  the  Pem- 
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The  floor  of  the  lake  ia  largely  granite,  but  in  the  basin  there  have 
'been  gradually  deposited  varioua  layers  of  sand,  clay,  limestone,  shale, 
etc.  The  outlines  of  the  lake  are  distinctly  shown  by  the  sand  and 
gravel  beaches,  which  are  especially  conspicuous  along  the  south-west 
border,  where  they  offer  a  marked  contrast  to  the  general  prairie  surface. 

Beneath  the  City  of  Winnipeg  there  is  a  deposit  of  sedimentary 
clay,  varying  in  thickness  from  40  feet  to  60  feet  and  interspersed  with 
strata  of  sand  and  gravel,  some  of  which  are  water-bearing  and  contain, 
in  all  probability,  a  rather  high  percentage  of  limestone.  Below  the 
gravel  lies  the  limestone  rock. 

Test  wells  have  been  driven  by  the  city,  by  the  railroad  companies 
and  by  others,  for  the  purpose  of  exploring  the  underground  water 
supply.  Some  of  these  wells  have  given  fairly  good  flows,  while  other, 
have  yielded  but  little  or  failed  entirely.  Failure  or  success  appears 
to  have  been  largi-ly  a  matter  of  chance  and  has  depended  upon  whether 
or  not  the  well  happened  to  strike  one  of  the  crevices  in  the  limestone 
formation.  Notwithstanding  all  the  work  that  has  been  done,  no 
adequate  s.-rvej  has  been  made  of  the  underground  waters  and  time 
has  not  permitted  us  to  carry  on  an  extensive  investigation  along  this 
line.  In  passing  judgment  upon  the  question  of  the  probable  quantity 
ol  water  available  from  this  source,  we  have,  therefore,  been  compelled 
to  rely  more  upon  general  experience  than  upon  the  local  data  available 
at  Winnipeg. 

QUALITY  OF  THE  OKOCND  WATEB. 


The  quality  of  the  ground  water  which  furnishes  the  present 
public  supply  of  the  City  of  Winnipeg  has  been  already  referred  to  and 
has  been  characterized  as  very  hard  and  very  saline.  All  of  the  ground 
water  within  the  city  limits,  as  shown  by  the  analysis  of  various  wells,  is 
substantially  the  same  in  character  as  that  of  the  public  supply,  although 
some  have  shown  slight  differences  in  hardness,  dependent  upon  their 
depth  and  upon  the  character  of  the  strata  through  which  they  pass. 
Generally  speaking  the  wells  near  the  river  are  more  saline  and  contain 
more  permanent  hardness  but  less  temporary  hardness  than  those 
further  away. 

So  far  as  can  be  learned  from  the  data  at  hand,  the  character  of 
the  ground  water  north  of  Winnipeg  does  not  change  materially  for  ten 
or  twelve  miles.  North  of  that,  however,  the  water  is  somewhat  less 
mineralized.  At  Poplar  Springs,  which  is  about  17.5  miles  from  the 
city,  the  water  is  somewhat  softer  and  contains  much  less  chlorine  than 
the  local  water.  For  example,  the  ground  water  underlying  the  City 
of  Winnipeg  contains  about  250  parts  per  million  of  chlorine,  wherea's 
the  water  at  Poplar  Springs  does  not  contain  more  than  15  to  35  parts 
per  million.  At  Stonewall,  about  5  miles  south-west  of  Poplar  Springs, 
the  chlorine  is  also  relatively  low;  so  also  at  West  Selkirk,  East  Selkirk 
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ten  or  twelve  miles  north  of  the  oitv  So  T*  ""'i'^'^'  ^^^'^^  i«  W^s 
-  the  ground  water  is  Ingh   and  ^rfiSXl"'  *'/  "*^  *^^  «"°"-" 

While  there  has  beJ^  n        /"""'"^"'^  «»  m  deep  wells, 
of  the  ground  "att"  nSAnrWiti   °'  ^-P""'**^-  -  t«  the  origin 
while  to  go  further  into  thfZs  Ln  R'' '''  ^'^'P''  ^'^^^^Y  ^^ 
the  water  is  such  as  to  make  it  un  1.^/  ^  *^'  '"'''°°  *h«t  the  quality  of 
«»Pply.     It  has  been  .iZdyT.teff^yt-,'''^^^^^ 

central  point  where  it  co„l7bf  XnJ  r°^"''  '^^  "«*«^  to  orn^ 
water  thus  softened  would  be  practiSl  '°^P"'°P«d  to  the  citj.  The 
Biver  water  after  softening  a/dXatlo'!^"'^  '"^  '^"""'^  ^^^^  *^-  I^^d 

QPASTITY  OF  GEOri^D  WAT.H. 

a%  s:k  — - 1- ^ound  :r :::  :^::- 

or  collecting  galleriri^^^^^  V  a  se?^:7weli; 

heheve  that  the  amount  of  walr  .  f^  ^  ^^'  "°«  ^^  flow.  We 
senes  of  wells  would  not  eLeed  1^  Ir"^"''^^  obtainable  bj  such  ' 
conduit,  and  that  the  wellTff  w  f '"'°"  ^"«°«  P^  lineaf  S  of 
^^les,  would  each  affect  the'  vie  Hf Ih^T  ''^'^''  '^'^  «bo^  two 
seems  probable  that  each  staS  so  wL  ?''^"  »«t  in  proximity  It  - 
.vield  a  million  gallons  of  wati  dTil^nd  ."^f '  ^  '^'^'"'^^^  ^n  to 

^.s:^  ^'^ — Of  the^^  stx^-  s:^^:^its 

On  account  of  the  onalitv  r,f  fU 
quantity,  we  do  not  consider  tLl,.     ""f "'  "°^  ^'«  ^^'^  uncertain 
l^;^^d/»dcr  any  circumstanci    Xt  f„  '"^fS^  «^  ^'^^  ^o  be  reborn        , 

-^e  Of  th«  with  otw  plans  co.idel^  '::t:^.:.sT:;^^ 
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mate  estimate  of  the  omt  of  development  of  a  ground  water  supply. 
The  following  is  a  summary  of  these  estimates: — 


For  u  Ar«ac«  Dalljr  Supply  o( 

Cm(  of 

CoMtrneUon 

AmraiaCdMof 

12,000,000  gallons , . 

24,000,000  gallons 

$2,800,000 

5,000,000 
7,500,000 
9,700,000 

$   485,000.00 

945,000.00 

1,400,000.00 

1,870,000.00 

36,000,000  gallons 

48,000,000  gallons 

\ 


Re^l  River  Supply. 


PART  III. 


R«d  River  Supply 


State^^,.^^^^^^^  ri^esjn  Lake  Traverse,  in  the  United 

a  northerly  direction  between  the  St^trTi-""*^"^-     ^^  ^0^8  in 
Dakota    and  thence  onward  to  lip  w-     •    ^'""^sota    and    North 
approximately  650  miles      Tf«^    •       ^'°°'Peg.     Its  total  lemrth  i. 
peg,  the  greater  parrof  whic^  con'^^%'''^"^"«  '^  Ci^  oT^L 
square  miles,  of  which  aClg  500        •  ^'u^'^  ^*°**'  «»  «bout  Sj 
are  in  Canada.     The  rfver led  if  „         '°  *^,'  ^°'*«^  States  and  6  700 
h^broad  .alley,  and  ^^:i^^l\Z: 20  1^^""^?^^  <^-P  -t  in 
level      The  nver  is  naviirable  from  n.      j  4?  *^  ^^^  ^Jow  the  prairi« 
-d  by  flat  boats  and  Vo^^^  '^^1^1^^ a  ?  "^"^^^^  '^^^ 

The  &cm  of  the  river  i,  .1.,       7       ^  **  °*^''  P'°«i"«- 

e«eeds  one  foot,  and  7or  1 1&  ^, «»«  slope  of  the  prairie  rarelv 
-ore  than  six  inWaVSe^nSr''™"^  ^'^  ''  *^«  ^iLnc"  "  n  "J 

^^J^ti^^^^^^^^  -sn^  at  Grand  Forks,  above 

States  Geological  Survey,  frorinrift.  T"'  T^^^  ^'  «»«  United 

atd  "^^"^  '^?  .^™  discTari^wis  16^Sr^- '  l*'"'-     ^""°? 
and     the     minimum     discharge     l^So     '?  """^^  ^^  Pe'' second 

a^ut  ^.or  '::bic"%t7  ;°/^«««  r-tiona,''rproba^; 
At  this  rate  the  flow  S \h.^-  *T°^  P^^"  square  mil/ 
would  be  about  3,2oSTufc?f^  ^71'^^^  ^^^  ^^'^  of  Win^;^ 
milhon  .jallons  per  dav  T,„  ^  "^"nd,  or  somethin?  over  Ponn 
*|orthem  part  of  the  wate^hTl'S  "'  '^"  f  ^'^^^^  '«  WerTver'r 
the  evaporation  in  the  nraLTo        -^^  "^^'^  *^«  southern  part    anV« 

W  at  WinnipeV^^rba^XVan"S  T  --™"- o/th 
1,000  nulhon  gallons  per  day  *^"  ,^S"'«'  Po-^iWy  not  over 

POPHLATXOW  ON  THE  WATEBSHED 

and  tlXS^tnr^f^Z^tt^^^^^^^ 

«-  wate^hed  above  Winnipeg^^^a^^ti,  ^ifc^^^^ 
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mile,  of  which  onl;  0.6  per  aquato  mile  were  in  cities  having  a  popula- 
tion of  4,000  or  more.  Since  these  censuses  were  taken  the  population 
throughout  the  valley  has  increased  considerably,  so  that  at  the  present 
time  the  total  population  may  be  estimated  as  tfbout  15,  and  the  uTban 
))opulation  as  1  per  square  mile.  The  principal  cities  on  the  drainage 
urea  are  Fargo  and  Qrand  Forks,  in  Xorth  Dakota,  and  Crookston  and 
Fergus  Falls,  in  Minnesota.  Considering  the  size  of  the  drainage  area 
and  the  flow  of  the  stream,  the  pollution  derived  from  these  centres  o' 
population  is  extremely  aonall.  It  will  unquestionably  increase  duri.^ . 
the  next  generation.  It  even  with  an  ample  allowance  for  such  increase, 
the  relative  amount  of  pollution  will  be  very  low  when  compared  with 
many  rivers  of  the  United  States  which  are  used  for  public  water 
supplies.  In  order  that  a  comparison  may  be  had  between  the  Bed 
River  and  other  rivers  used  for  water  supplies  on  the  basis  of  stream 
pollution,  the  following  figures  are  given : —    . 


Ftaoe 


Water  from  what 
river 


UrtHUi  Popnlatlon 
par  Kqaare  mile 


j  Delaware  1 

}  Schylkill  / 

. .  Hudson  59 


.128 


Philadelphia .   . 
Albany 

""•'■"g' {mX^,i.[  ^ 

Indianapolis   White 38 

LonisviUe Ohio  ..." 25 

Paterson  Passaic 22 

Toledo Naiimee 17 

Allegheny Allegheny 16 

New  Orleans Mississippi 7 

Washington    Potomac 7 

St.  Louis Mississippi 6 

Kansas  City Missoun 2 

St.  Joseph Missouri 1 

Minneapolis    Mississippi 1 

Winnipeg   Red  River  (proposed)  . .  1 


The  Red  River  is  subject  to  one  source  of  pollution  which  most 
rivers  do  not  receive,  namely,  deposits  of  manure  from  farm  lands 
adjoining  the  stream.  The  prairie  land  is  now  used  largely  for  culti- 
vation of  wheat,  and  the  fertility  is  so  great  that  manure,  instead  of 
ibeing  spread  upon  the  land,  is  thrown  away,  and  the  most  convenient 
place  for  the  farmers  to  dispose  of  it  is  upon  the  shore  of  the  stream, 
or  upon  the  ice  in  the  winter,  where  the  current  can  carry  it  off.  Such 
pollution  is  unlikely  to  give  rise  to  typhoid  fever  among  those  usiny 
the  river  water,  but  it  is  imdoubtedly  objectionable.  The  practice  oi 
dumping  the  manure  into  the  stream  may  not  be  discontinued  for  man^ 
years,  but  will  ultimately  stop  when  the  farmers  realiiie  that  the  con- 
stant taking  of  crops  from  the  soil  without  rest(»riiig  its  fertility  is 
unwise  and  unprofitable. 


lied  River  Supply, 
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igh  trrbidities'may  prevail  for  tveV^f  t, T  ^"» i"«>PP«"ed,  very 
several  montha.  o4?vatic^n/of  Z  .  i-T-?^"'. '"'^  ^^''"et^es  for 
koine  Rivers  have  iSTCrat  W?„n  "n^'f  ^f  ?«  «f^  ''"^  ABsini- 
observations  havine  h^nm^ATA  l  1^^  ^'"'  *^«  '■«*  three  vears.  the 
other  times  less  ul^nil^^'  ^"'^^  '^""°«  the  turbid  periods,  but  at 

J-  '^^;!S^::r^;;^r  f  'T'^  *^^^  -'  *^«  -*- 

during  the  late  sunmer  ?he  tupbidhv  t"  f:?"  '  •?"  '^«  ^'"'''^  «««!«; 
would  prabablyaver3aCt  2?     ^i^^"^'  '"^  "^^^^  50  and 
May  and  June  it  Ws  t^s  dfrll       '  ^''I^^  '^'  '"""^^'^  «f  April; 
1905,  when  daily  ob"rvatr„»  w       ^'  "•T'^''^  ^''^^^  ^^'^^^^  ^^""n; 
bidity  showed  tw^i^ST^aXrelr -^''T  T '"'''«'  *^«  »- 
rose  to  750  and  thertrraduallv  drnn^!  '  k  '  '^  A?"''  *^«n ''  suddenly 
•May,  when  it  increal^JoToooS^^      ''"^       ^""'^''''"'^''^ 
to  remain  at  this  Ce   hroS  Jut      Inlr''^-  ^"'^.  ''  ^'^"^  ^^^^ 
tidity  reached  3,600,  remaining  f  or  «  ^Ji  ^  ^^T^  ^^  ^^^^  the  tui 
and  gradually  falling  to  aCt^2nft^f  "T^^^'l^^^th  higher  than  1,500 
bidity  observations  of  the  tS  R^erfe  5f  i^  '"'^  '""""     ^^^  *- 
those  in  the  Assiniboine,  SughLcJ  d^kr        "^''^  '""^^^^  ^^"^ 
shown  that  the  Red  River  isthe  Lr7„?K^"?'''  "^"^  °«ted  have 
increase  in  turtidity  after  a  l-L  ^"^  **''^"'°  °^  the  two.     The 

the  Assiniboine  tSan  in  the  rTrIvT       °''"'  ^'^"*'''*  ^«'»«'  - 

colorl^e^ilnf  ht ^n  maTe  ZfL^^  T^^^^^^  '-•       ^- 
has  been  60,  and  the  ave^Z  /l,.  '  ^".*^'  maximum  observed 

the  platinum  scale  ^   ^'  ''  ^'"  """^  ^  taken  as  about  20  on 

ca^e?L^:^^S^^^^^  -f  nie  n^atter  and  cla. 

and  also  a  «  hard  "  tast^  due  to  fi  J  ^f  ^^g^table  and  earthy  odor, 
of  clay  and  silt,  which  caus^  the  turbiihv  J^^^f  ^ ^^;  ^^^  P"ticles 
compared  with  the  water  o1  many  sttmVT'"  «^e  when 

standing  they  settle  out  with^ZattivTrln.d  ?  ^°'*l^  ^''''''  ^«'  <^^ 
tides  are  present,  however  to  Sp^I  '^''P'^'ty  Enough  fine  par- 
after  settling  for'twemPJur  hoTrs  """'''  ^'^'''^"^^  t"rbid  even 

havelttdeX^lELTa^^^^^^^  ^'  ^-  -ter  which 

tested  during  1D06-7  showing  tleTresenToT/r^'l'  f  '^'  ^''"'Pl^' 
numl^rs  of  bacteria  ranged  from  about  ?W,t  "^Y  '^"'""«-  The 
but  most  of  the  analyses  werJmde  attLlf  l.  "^  T'^^  ^^^^^  P«'  «•  «- 
and  when  the  turbidity  of  Se  water  w^t '"I  "'t*^'  T^^  ^««  ^  flood 
numbers  of  bacteria  ar^  ve,^  much7l  ^^^^  ^  ""  probability,  the 
thewater  is  frozen,  and'aauS^^^^*:!^-^,  Jjj  winter,^^^^ 
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The  Eed  River  water  is  not  a  3  hard  as  the  w&ter  at  preaent  aup- 
plied  to  Winnipeg,  and  is  not  quite  as  hard  as  the  water  in  the  Asaini- 
boine  River,  but  yet  it  must  be  classed  as  a  ver^  hard  water.  From 
the  dozen  or  more  analyses  which  have  been  made  during  the  past  two 
years  the  total  hardness  of  the  water  under  average  conditions  may  be 
taken  as  about  250  parts  per  million,  although,  at  different  times  in  the 
year,  it  varies  from  150  to  350.  When  the  stream  is  in  flood  the  hard- 
ness of  the  wttcr  is  at  its  lowest  point,  while  during  low  water,  when  it 
receives  relatively  larger  accessions  of  the  hard  ground  water,  the  hard- 
ness of  the  river  water  increases.  Of  the  250  parts  per  million  of  total 
hardness,  about  180  may  be  taken  as  representing  the  alkalinity,  or 
temporary  hardness,  and  about  70  as  incrustants,  or  permanent  hard- 
ness. The  alkalinity  of  the  water  varies  at  times  from  120  to  250 
parts  per  million,  and  the  incrustants  from  30  to  100. 

Analyses  of  the  water  at  Grand  Forks,  N.D.,  showed  about  5  parts 
per  million  of  chlorine,  which  is  about  the  minimum  figure  observed  at 
Winnipeg  during  times  of  flood.  In  periods  of  low  water,  however,  the 
chlorine  at  Winnipeg  increases,  at  times  going  as  high  as  75  parts  per 
million.  The  average  amount  of  chlorine  in  the  water  of  Red  River 
may  be  taken  as  about  20  parts  per  million,  which  is  approximately  one- 
twelfth  of  what  it  is  in  the  present  welltwater  supply  of  tb'  city. 

For  the  sake  of  compari-cii,  the  average  hardness  of  the  water  in 
the  Assiniboine  River  may  be  tiik.n  as  375  parts  per  million,  with  vari- 
ations from  200  to  500,  and  the  alkalinity  averages  about  250,  varying 
at  different  times  from  100  to  350;  the  incrustants  average  about  12£, 
and  vary  from  100  to  150.  The  chlorine  averages  about  30  and  varies 
from  10  to  50. 

t 

PUBIFICA'i.IOX  BEQUIBED. 


The  Red  River  water  in  its  natural  condition  is  not  suitable  for 
use  as  a  public  supply,  partly  on  account  of  its  turbidity,  partly  on  ac- 
count of  its  unsanitary  quality,  and  partly  on  account  of  its  high  hard- 
ness. With  proper  treatment,  it  can  be  made  suitable  for  uae,  but  not 
without  the  use  of  chemicals.  Plain  sedimentation,  or  plain  sedimenta- 
tion and  sand  filtration  would  not  be  satisfactory,  nor  would  sedimenta- 
tion with  the  use  of  chemicals  suffice;  it  is  necessary  to  resort  to  what 
is  called  mechanical  filtration,  which  combines  the  use  of  a  coagulant 
with  rapid  filtration  through  sand,  as  has  been  already  described. 

The  water  can  be  purified  and  rendered  safe  and  wholesome,  clear 
and  colorless  without  softening,  but  inasmuch  as  chemicals  are  required 
in  any  case,  it  would  be  much  better  to  soften  the  water  as  well  as  clarify 
it.  In  deference  to  the  request  of  the  Committee  we  have  estimated  the 
cost  of  this  water  both  with  and  without  softening,  but  as  we  find  that 
the  water  unsoftened  would  not  be  satisfactory  for  a  public  supply,  we 
advise  the  estimate  based  on  the  use  of  unsoftened  water  be  left  out  of 
consideration. 


Red  River  Supphj.  gy 

I^ATIO:?  OF  P0B1FXCATIOS  WOBKB. 

r^JL  '^^^r.^::^.^:,:^::,^^^^  /^.^  ^-*'-  ^^  the  inuke 
of  loci  pollution  in  the  future  f^  •  ""^^J?  '*'^"  *«>  «^«id  danger 
»  on  the  .ve«t  side  of  twJ;  .t"^;  C  "''?."'  ^e  coneide^J 
miles  from  the  mouth  of  the  Assinibo  n«  T??;  T  '  !^*^"^"  "  ^'ff^'t 
stream,  but  it  is  4.75  miles  in  a Ttri^Tt  K^r/^^"*.'''^.^^^  «^  "^^ 
only  1.3  miles  beyond  the  present  3  Ir!.  °™  ^^'^  ^^'^  H«"'  »nd 
this  point  would  L  sufficiently^  a^av  fr2  t^"''^;    ^^^^''^''  ''  "«* 

Ward  Jfo.  1  . . .  „  „ 

••        "  o  ^•^•■^  persons  per  acre 

u  i 24.7      •<        ..  <« 

«        «  ? 7.5       "        -  .< 

»  f 22.5       "         "  u 

u         „  ^ 11.4       "         "  « 

»    «  ; 7.4  "    «  .< 

p„..       .,     ' 3.3       "         «       « 

*^°*''««'ty 8.0       "         «       u 

ulati Jn'  rer^t  ^Sli;;  IS'^Ts  1'^'. '''  ^^^^^  «^  P^P" 
hmits  were  extended.  Judirinc  fr  J  f f  »,  •  ?'  "°l^''  ^^"^  ?'«««"»  ci  y 
the  United  States,  these  Si^^cftvTimtwT^  ^^  't  ^"^^  °i««^  «f 
!d.  The  following  figuresThow  iL  ^  •*  -"  "'''"'^^  ^  ^^^°'^- 
nnited  States  citie?  fo^^^^t'S  ofcom^riL^^  '^'^"'""°°  ^"^  ^-^ 

Population 

Chicago P^^:  «"«• 

Minneapolis  .  .    „ 

St.  Paul..   ..     J 

Detroit  ....      ,f 

Cleveland  . .       :° 

Toledo  ...       ^l 

■St  Louis  ..         ® 

^ffewYork..  . '. J? 

Id 

of  500,000  there,  would  be  needed  o^  "  e^an.ion.  For  a  population 
the  city  would  cover  nearK  Zlldl  hJj?  .  *'''  •  ^'^^^  '>'^'-^«'  t^^**  "• 
that  population  is  reached^  I?  tTe  citv  L  1^''  '''  P""''^"*  "««  ^hen 
re^tzons  it  seems  more  than  hiei^a^b^l'f  «  ^"^  f  ^?«"y  i"  «"  di- 

wy  mat  before  a  population  of  500,000 
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were  reached  the  city  limit*  would  be  well  beyond  St.  Vital.  The  re- 
gion at  the  south  ia  rapidly  growing  up  aa  a  rcaidcntial  district,  and  al- 
ready the  water  mains  of  the  city  extend  to  a  point  less  than  a  mile  and 
a  half  from  St.  ViUl.  It  ii  not  improbable  that  the  river  in  this  sec- 
tion may  be  ultimately  bordered  with  manufacturing  establishments. 

In  view  of  these  facts,  wc  feel  that  it  would  not  be  safe  to  locate 
permanent  works  at  St.  Vital,  but  that  it  would  be  wiser  to  place  them 
at  some  point  near  St.  Norbert  The  location  which  we  show  on  the 
map  IS  merely  a  tentative  one,  and  could  be  moved  up  or  down  the  river 
a  mile  or  two,  should  it  be  found  desirable  for  any  reason  to  do  so.  The 
proposed  location  of  the  works  at  St.  Norbert  is  eight  miles  from  the 
City  Hall,  in  a  direct  line,  and  fourteen  miles  by  the  river. 

lAm>  RIQCIBKO. 

The  original  installation  would  require  about  ten  acres  of  land,  but 
It  would  probably  be  wise  to  acquire  a  tract  of  twenty  or  more  acres. 


OEXERAL  tATOCT. 

I 

The  general  layout  of  the  purifi-ation  works  would  be  as  follows: 
Water  would  be  pumped  from  an  intake  in  fho  river  by  centrifugal 
pumps  to  settling  basins  on  tho  sliore.  liefore  the  water  entered  the 
aetthng  basins  it  would  receive  a  dose  of  lime  and  soda,  or  in  case  it  were 
not  to  be  softened,  a  dose  of  alum.  These  settling  basins  would  have  a 
combined  capacity  of  about  one  day's  average  consumption ;  they  would 
te  covered  and  wdl  baffled  to  facilitate  coagulation  and  sedimentation. 
From  the  settling  basins  the  water  would  flow  by  gravity  to  coagulation 
basins  of  small  capacity  adjacent  to  the  filters,  where  it  would  receive,  if 
necessary,  a  supplementary  dose  of  alum  in  order  to  properly  prepare 
the  water  for  filtration.  i'    i-  J-  H    P«rc 

Passing  from  the  coagulation  basins  to  the  filter  house,  the  water 
would  flow  through  a  series  of  filter  beds,  each  capable  of  filtering  at  the 
rate  of  1.5  million  gallons  per  day.  This  filtration  wolud  be  a  rapid 
j-ate,  say  one  hundred  million  imperial  gallons  per  acre  per  day,  which 
»s  more  than  twenty  times  as  much  as  is  generally  used  in  case  of  sand 
filtration.  When  the  sand  of  the  filters  becomes  dirty,  it  would  be 
washed  by  an  upward  current  of  water  aided  '  v  compressed  air,  the 
dirty  water  being  allowed  to  flow  oat  through  sevrers  into  the  river. 
From  the  filters,  the  water  would  pass  to  a  pump  well  and  be  pumped 
by  centrifugal  pumps  from  thence  to  a  pure  water  reservoir  at  Mc- 
Phillips  Street,  where  high  duty  pumps  wouW  send  it  into  the  city 
mains.  '  '  ^ 

The  filters  would  be  enclosed  in  a  building  wliich  would  serve  for 
the  general  purposes  of  a  filter  house  and  also  contain  devices  for  apply- 
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ing  ard  controllinff  the  cbeinWl.  -„  i     i  .  ~ 

CHEUICAL  TBKATMEXT. 

metlJ.'on^.ti^i;^;j«;;^»^  but  not -opened,    two 

hnye  estimated  that  W  fivtf  month,  in  ^  '"^"'jnation  available  we 
water,  af|^r  passing  through  The  ^t'l  L  bLfn "  *  u  l""^'^'^^  «^  *!>« 
five  months  it  would  bo  20,  and  for  the  J?™  ••  '^''"^'^  "^  *^»t  5?  for 
amount  of  chemicals  required  to  ckri^vT'""*  ^^^^  °«»*hs  250.  The 
amount  of  the  turbiditT  We  Lv.  f-  ^^\'"'^''  deix-nds  upon  th' 
m«nt  were  adopted,  150  bs  per  mIlH„f  •'"'''•^.  ?«*'  '^  ^he  alum  treat^ 
be.requi^d  ;  and  a-uming  a^^t  o  1  7c T'Ik  f^'  ^'  ^"^  "^'^ 
tl»s  would  make  the  cost^of  ehl?eal  "  iS.sT^Vj.t^-^  rV'^ ''^ 

-.  oJ^^i-ifeT^^^^^^^  ~  ^^rw:r  c^d .. 

be  $3.40,  which  is  $0.85  more  ttn  LthHir".''  '^'  ""''^^  ^««ld 
Alum  ,s  easier  to  manipulate  than  Hme  aS  irr  ""^a  '^'  "'""^  P'^'^- 
this  case,  ,t  would  be  preferable  to  ^  U  '  """^  "  ^^  "  "^^^P"  '"^ 

.uire^hetr^^trSK^^^^^^  '"^  tlT  V"^^^  ^''  -^^^  - 
«ay  for  a  few  weeks  in  the  sprinHf  each  vl»  1°^  'r^^'^^  '"^'^dity. 
use  a  small  amount  of  iron  or  abm  fJT'  '  r"'?^''  ^  °^«^««'-:^  to 
o1  S'l-'*"**  there  would  be  ^'ire!  o  ool'""^  '''•?^'  ^«  !>-« 
of  907o  lime  and  760  lbs   ner  m.-C      n  .     ^^  ^i^^'on  gallons 

sumed  cost  of  1.7c  per  IK  fS  sodatj  fndT  6'  "^"'f^h  ^*  «»  «- 
cost  of  chemicals  for  softening  the  wafer  won^W  ^''  ^^  ^'''  "°»^.  'he 
per  mdlon  gallons.  To  this  it  miZ ll  ^  '*°''"°*  '«  ^^out  $26.50 
or  .ron  required  in  the  sprSg^a^cfst  o^^fK  '''  '''  '''  »>- 

fy  th^w^to^'a^d^Si^^^^^^^^^^^       nr  '"^  7^  -^  -   -  elari- 
as  the  one  above  mentioned  exceJfh«,  v""'^  ^  *^>«  «a«^e  process 

temporary  hardness  wouM  L  SeS^ICf^^^^^^  "'^"''^^^  "««^     ^" 

not  be  reduced  unless  soda  were  used  in  additl  I^l  «"lphates  would 
process  practically  the  same  as  the  reSlartr'-""^'"^  ^'""^'^  '"^ke  the 
timied.  The  cost  of  thishalf^wav  ti?tmenTi'T/,P'^^«  "»^^«  '«^- 
nnlhon  gallons.  Such  a  halSy  meS  ?  u  ^  "^"'  ^^^-^^  P<'r 
cry  to  the  people  of  Winnipeg,  as^it;^^  Zm^  °"*  ^''''  ««««f«^ 
large  amount  of  permanent  Sness  S  •  '^T^  "^  ^^«  ^«ter  a 

the  standpoint  of  b)iler  uBe     "'*°^'''  "^^'^^  ,s  most  objectionable  from 
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BESULTB  TO  BE  EXPECTED  FBOU  FILTBATION  AND  80FTEITING. 

A  Ithough  the  Red  River  water  is  unfit  for  use  in  its  present  condi- 
tion, it  can  be  made  suitable  by  the  adoption  of  a  proper  treatment.  The 
turbidity  and  the  color  can  be  almost  wholly  removed,  and  the  filtered 
water  can  be  made  practically  as  clear  and  colorless  as  the  water  at  pres- 
ent supplied  to  the  city.  The  hardness  of  the  water  can  be  reduced  from 
260  to  about  76  parts  per  million  gallons,  of  which  about  60  parts  are 
temporary  hardness  and  about  16  parts  permanent  hardness.  The 
chlorine  cannot  be  altered,  but,  as  it  is  seldom  very  high,  we  do  not  an- 
ticipate that  this  would  be  the  cause  of  any  serious  trouble  in  the  use 
of  the  water.  By  the  use  of  proper  methods  of  purification  and  soft- 
ening, the  Red  River  water  can  be  made  palatable,  attractive  in  appear- 
ance, safe  and  wholesome  from  a  sanitary  standpoint,  and  satisfactory 
for  boiler  use  and  for  general  manufacturing  purposes. 

COST  OF  BUIU>INO  AND  OFESATINO  THE  WOBXS. 

The  estimates  of  cost  of  construction  and  operation  have  been  made 
upon  the  basis  of  filtering  and  softening  the  water,  as  well  as  upon  fil- 
tering only,  without  softening.  Summaries  of  these  estimates  follow, 
the  itemized  estimates  being  given  in  A|>pendix  D : — 


SUPPLY  FBOM  BED  BIVEB. 


Summary  of  Estimates  of  Cost  of  Construction  and  Annual  Cost  of 
Operation  and  Maintenance. 

Red  River  Water,  Filtered  and  Softened. 


Supply  in  Oalloiw  Daily 

Coot  ot  ConHtruction 

Annual  CoM  of  Opemtion 

12,000,000 

24,000,000 

36,000,000 

48,000,000 

$2,168,000.00 
3,458,000.00 
5,413,000.00 
6,870,000.00 

$     359,000.00 

671,000.00 
1,018,000.00 
1,343,000.00 

Red  River  Water,  Filtered,  but  not  Softened. 


Supply  in  Gallons  Daily 


Co. tot  ConMruotion 


12,000,000 
24,000,000 
36,000,000 
48,000,000 


$2,139,000.00 
3,400,000.00 
5,327,000.00 
6,756,000.00 


Annual  Coat  of  Operation 


234,000.00 

423,000.00 
646,000.00 
847,000.00 


Winnipeg  River  Supply, 


<^ 
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Winnipeg  River  Supply 


miles  and,  with  the  ^^tCoir^Zl'^^T'^^'^^^''.'''^  «^""« 
Bomewhat  ereater  area  ovtl^^-       j  *™*".  Portion  m  Manitoba  and   a 

largely  in  Zvr^ZT^Zt^W^-  "t  ^°'*^^  ^^^^^^ 
Lake  of  the  Woods,  Rainy  Lakes  "^  ,1.  ^'^^1?  *«  watershed  are  the 
with  their  various  tributeries  ^"  ^°^^''^  ''"^  ^T,r>m^^  Risers, 

!auren';jL:tL^f4''y^^^^  the   watershed   are   largely 

igneous   rocks.     The   watSpTL  '  i"^',^""tzites,  and  other 

sively  timbered.       Comparatively  la^^^^^^  "'*^  !f^"'  «°^  "  ^-^^- 

marked  by  several  waterS  and  rapfds    Je  tlYT  "^  *^^  ^'^^^^^^^    »« 
about  163  feet  in  a  distance  of  apprS^^^^^^^^  to 

ally  the  rapids  or  falls  are  senarated  f rl/  t  ^ymdreA  miles.  Usu- 
from  one  to  ^i.  niiles  of  eomS^'STat;^''"  "^  ^''^^"^^  0^ 

feetp^Jro^LcTulL^Sc"  "^'  ^^''^^^^  ^^'«««  -»>- 
feet  per  second  per  square  m;  bmtj  ''P"°^'  ^'^  ^  ^°^  «^  0.3  cubic 
water  through  the  pSewa^ve;  Zt\Z  "^^^  ^^  **"«  ^'^^rsion  of 
camxot  be  depended  u^n  fo  fe  m5  eXn  J^O^^^^^^^^^  '''  '^"^^^ 

or  4,800,000,000  gallons  per  Sv  '  ^  °"^''=  ^^«t  P^"*  second, 

thougk  no,  highly,  colo^  „i,J  Cni,  llSr    1""'?'^.  T'"'"' 
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villages  located  near  the  outlet  of  the  Lake  of  the  Woods;  and  while 
this,  at  the  present  time,  could  not  be  considered  a  serious  menace,  the 
conditions  will  undoubtedy  become  much  worse,  as  the  population  in- 
creases, and,  taken  in  connection  with  the  color,  turbidity,  and  presence 
of  vegetable  organisms  which  have  been  carried  out  into  the  river  from 
the  lakes  and  swamps,  point  to  the  necessity  of  filtration  to  render  the 
water  acceptable  for  a  public  supply  for  Winnipeg.  The  Winnipeg 
River  water,  however,  would  be  easy  to  treat  and  when  purified  would 
very  closely  approach  the  requirements  of  an  idea  municipal  supply. 

DESOBIPTIOW  OP     THE  WOBK  BEQTJIBED. 


At  the  point  chosen  for  the  location  of  the  intake,  which  would  be 
placed  above  the  Seven  Portages,  there  is  little  likelihood  of  any  trouble 
from  the  formation  of  frazil  or  anchor  ice,  and  such  likelihood  as  might 
exist  may  be  entirely  removed  by  the  erection  of  a  low  dam,  about 
eight  feet  high,  across  the  river,  or  by  some  other  device.  This  dam 
would  provide  slack  water  for  a  distance  of  at  least  seven  miles  up 
stream  from  the  intake.  It  is  proposed  to  build  the  intake  and  gate- 
house for  a  capacity  of  48,000,000  gallons  daily  and  to  provide  a  pump- 
ing station  equipped  with  high  duty  steam  pumps  to  force  the  water 
over  the  height-of-land  lying  west  of  W^itemouth  River,  with  conduit 
lines  leading  thence,  to  Winnipeg,  to  a  coagulating  basin,  from  which, 
after  subsidence  and  coagulation,  the  water  would  pass  through  rapid 
filters  to  a  filtered  water  reservoir,  and  this  would  be  pumped  by 
high  duty  pumps,  having  a  capacity  equal  to  the  maximum  rates  of 
consumption,  directly  into  the  street  mains.  An  alternative  arrange- 
ment of  the  works  would  be  to  place  the  filters  nearer  the  Winnipeg 
River.  The  cost  of  construction  would  not  be  materially  diflFerent, 
however,  from  the  arrangement  assumed. 

The  water  would  be  brought  from  the  Winnipeg  River  to  the  City 
of  Winnipeg  in  three  separate  pipe  lines,  one  of  which  would  be  built 
immediately,  the  second  when  the  average  daily  consumption  ,of  water 
in  the  city  would  have  reached  about  17,000,000  gallons,  and  the  third 
when  the  average  consumption  shall  have  reached  33,000,000  gallons 
daily.  Each  conduit  would  have  a  carrying  capacity  of  23,000,000  gal- 
lons daily. 

Each  pipe  line  would  be  made  up  of  three  sections,  the  first 
extending  from  the  Winnipeg  River  to  the  height-of-land  west  of  the 
Whitemouth  River,  a  distance  of  38,500  feet;  the  second,  from  the 
height-of-land  above  mentioned  to  a  point  26,400  feet  west,  across  the 
elevated  plain  in  which  the  Julius  muskeg  is  situated ;  the  third,  reach- 
ing from  the  edge  of  this  plain  to  the  City  of  Winnipeg,  a  distance  of 
229,700  feet.  For  purpoiws  of  estimate,  owing  to  the  different  slopes 
available  for  the  pipe  hues  in  these  three  sections,  the  sizes  of  the  pipes 
have  been  varied  correspondingly,  as  follows,  though  in  actual  con- 
struction a  somewhat  different  arrangement  might  be  found  advisable: 


Winnipeg  River  Supply. 


Us 


First  . 
Second 
Third. 


38,500  feel 

26,400  feet 

229,700  feet 


45  inches 
54  inches 
48  inches 


50  inches 
60  inches 
53  inches 


bedi^L^rJSe^ndSlTC'P^'ii"^."^^^  *^  -''^r  would 
the  first  h^nT^^l^^o^^ToZ^^^  *'""*> *^°  instalments, 
built  when  tS <^^Znot'T^rZ^:Vir\'^\'^^'  *«  ^ 
24,000,000  gaUons  daily  to  h«™  «        ''^.t'>«  «»ty  shall  have   reached 

tional,  maki^a Total  Js  OoJo?0  ^Tr'*^.*^^  «*"«»«  «<ldi- 

to  take  care  rf  the  ^o^inftL^^^^^ 

sumption  Shan  have  Sa^VJSo^  -- 

maximt^25^ritiJrof"^*f  '^'f''-  --«P-<*i»^  to  the 
time  to  time,^^^n^s^rf  X  It*?'"  J!?**  ^^"^'^  ^  «^te°d^,  from 
the  same  pr^portiT'^r  miinr  "^'^^"f  ^^^^  °°its  being  <  abont 
installation.    ^        '  ^'  million  gaUons  of  capacity,  as  tihS  original 

ample  in  size  until  it  beca^  iSSaL  L  'k/ ^f  ??  ^S''"/'  ^^"^^  »>« 
when  a  further  extension  5  uCt  J  W)?o^  i?"  *^^'<i>P«  ^i^e, 
ample  reserve  until  the  averai  dlilt'^!;^^  ^'^^*"'  .""**'^*^  P™^d« 
reached  48,000,000  galloi    ^        ^     ***'  consumption  shaU  have 

City,''th:  ISld^SSd  wat  ^""^«  ^^^T/"'^  -  W^Jpeg 
cities  conforming  to  thXiT^^^nHsTSdTn  PaH  f ""'  ""'  ^''^ 
Jands^JroTth^'  m^:t:Stt  t"'^^^^^^^^  the  high 

no  unusual  difficul  Ls  Sr  than!;.  •  °^-/^^^^^  ^''  construction, 
terials,  and  the  constr;ic7Si  of  tSe  trkTlT n,*"  ?'  ^'^""^  '^^  °"- 

-k^m  t:ss  t:^he^:iSfafd^7^^  ^^^  ^'  *^« '-  ^^^ 

into  account  in  the  estimate  to  constnwf  '•  'f-  P'?'''^'  ""^  -taken 
Station  to  the  site  of  thrnumn^nl  -  »"  ^'T  ^'""^  ^"'"^  Whitemouth 
used  for  the  delivery  of  tChC^rtSTth'^  "^'""'P^  ^•^-'  '^^ 
construction,  and  fJr  supplies  aYd^f  If '.P"T"^  ""«^°«'^»"°g 
works.  •       Pi^'^^sana    fuel    during  the  operation  of  the 

Winn^JerEte"? st'pfv^'mrn  W^'  ^''  °^°°^^  «^  developing  the 
feet  up'of  teV:^t^i  Z^tt^tZ:Z'^''tl?-'^"^^'  tTe  ''f! 

Wof  the  Pipe^inesHfTa/rstlrrer^i;^^^ 
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land  west  of  the  Whitemouth,  rnd  of  i,?acing  the  filters  at  the  source 
of  supply  rather  than  in  tho  city  ;  ^nd  of  aU  these  the  plan  here  present- 
«d  13  the  least  expensive  and  most  satisfactory,  when  considered  in  con- 
nection with  the  minimum  outlay  in  the  immediate  future  and  security 
against  interruptions  of  the  supply. 

The  estimate  of  the  cost  of  pumping  at  the  Winnipeg  River 
pumping  station  is  based  on  the  installation  of  high  duty  crank-and- 
fly-wheel  steam  pumps.  It  would  be  possible,  however,  to  install  an 
electrical  pumping  plant  with  auxiliary  steam  pumping  machinery  of  a 
Hess  expensive  nature  than  that  considered  in  the  estimates. 

The  operation  of  this  plant  will  present  no  difFiculties  either  in  the 
•matter  of  pumping  or  purification.  With  the  tram  Une  for  the  delivery 
of  fuel,  the  telephone  line  between  the  city  and  Winnipeg  River  pump- 
ing station,  and  with  pumping  machinery  provided  with  spare  units, 
•there  should  be  no  greater  difficulty  in  operating  this  station  than  the 
one  m  the  city. 

The  process  of  filtration  will  be  simple,  a?  but  one  chemical,  alumi- 
num sulphate,  would  be  required. 

In  the  estimates  of  cost  of  construction  and  operation  the  f  oregoinjr 
conditions  have  been  taken  into  consideration.     The  detailed  estimates 
of  cost  of  construction  and  operation  will  be  found  in  Appendix  D 
summaries  only  being  here  presented  fo»  convenience.  ' 

SUPPLY  FBOII  WirWIPEO  BIVEB. 

Summary  of  Estimates  of  Cost  of  Construction  and  Annual  Cost  of 
Operation  and  Maintenance. 

With  Wood-Stave  Pipe  Lines. 


Supply  in  GVUlonsDaUy     '            Co8t  of  CoMtructlon 

Ckmt  of  OperaUon 

12,000,000 

24,000,000 

36,000,000 

48,000,000 

$3,862,000.00 
6,538,000.00 
9,593,000.00 

10,519,000.00 

$    343,000.00 

620,000.00 

922,000.00 

1,103,000.00 

With  Steel  Pipe  Lines. 


Bnpply  In  Galloni  Daily 


12,000,000 

24,000,000 
36,000,000 
48,000,000 


Cost  of  Congtructlon 


$6,050,000.00 
10,915,000.00 
16,159,000.00 
a7,084,000.00 


Coat  of  Operation 


%   468,000.00 

870,000.00 

1,292,000.00 

1,474,000.00 


Shoal  Lake  Supply. 
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Shoal  Lake  Supply 


aUo  in  nSoba  a/Jthe  fes^tel'^^^  ""T^^  '''^*  P-% 

about  27,700  squa  p  miles  V^»1?J^1  ^        J  .         *  drainage  area  of 
and  is  studde^w  th  S  anV    tZ  n.^'^  f.«bout  1,500  square  miles. 

River  which  entT    f  om  tt  soSh  w  S?3   '"^"^^"^  '^^''"  ^«  ^^^^ 
square  miles.  '"*  *  dramage  area  of  about  9,700 

a  dra^'agi  arfa^raSm^SetT*  "^"^-f  ''  ^H^"^  «^  ^'  ^oods,  has 

the  north-western  comer  nf  Shnoi  t  „r  .u  *  '^*°  Kapids.    At 

ated  from  the  Sn  Sdv  of  th.    T  „t    l^""'  "'         ^"^  ''"y^  ««P"- 

as  Indian  Bay  anJ  ^hlX     indYan  Z     Tr^'^^  '^V^^'^ 
miles  long  and  aDDroximat^W  «  V.     T    ^  ■t'ay.-' arrows  is  about  two 

I^arrows  the  waSTuSe  ^f  InS%°^  I  "^^^  '''^'-      ^^^«  *he 
square  miles,  with  a  Wh  nf  «^  f  •     ^  ?"'  '"^  "^  ^^  «^"t  8.5 

in.0  Sr  srA-tssv^raidr"  ? ''°"  ^^^  "-■ 

.q..ara  Mite,  which  inchderFaLTM"    'd  Hil"f'T^'^  "'  '^ 

Laketf  thf  wSdf  fnrsSml""?r"  ''""^  ^'^^^^  ^'^^  -*<>  the 
time  of  our  visk  onSmpS   *t  ""  *^^  "PP^^'^^e  direction.      At  the 

of  the  W^s  £1  Shoriie  '  kT''\  "'^  ^cT °«  ^^^  *«  ^^^^ 
rise  or  fall  froreighTin  tcU  It  '"'*f  '°/V*^  ^"^^  »  «*i<i  to 
but  in  some  years  'r^r^::^..i:ZtJ:t^TS^^:^Z'--' 
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If  Shoal  Lake  were  separated  from  the  Lake  of  the  Woods  by  • 
dam  at  Ash  Rapids,  its  watershed  would  be  insufficient  to  furnish  the 
quantity  of  water  which  will  be  ultimately  required  by  Winnipeg, 
without  drawing  so  heavily  on  Shoal  Lake  that  its  level  would  be  low- 
ered, at  times,  by  many  feet.  This  would  not  be  permissible  owing  to 
the  shallowness  of  Indian  Bay.  As  a  rilatter  of  fact,  the  level  of  the 
Lake  of  the  Woods  will  be  maintained  by  the  power  dams  at  Kenora 
at  such  a  height  as  will  cause  its  waters  to  flow  into  Shoal  Lake  should 
there  be  an  unusual  draft  of  water  thefefrom.  Hence,  for  the  ultimate 
r^uirements  of  Winnipeg,  the  entire  watershed  of  the  Lake  of  the 
NVoods  would  have  to  contribute  to  its  water  supply.  The  natural 
yield  of  this  watershed,  however,  is  so  great,  in  comparison  with  the 
needs  of  Winnipeg,  as  to  render  the  latter  almost  a  negligible  quantity. 

T  u  V^^  diversion  of  forty-eight  million  gallons  a  day  from  Shoal 
Lake  for  the  City  of  Winnipeg  would  reduce  the  water  power  at  Kenora 
during  the  dryest  periods  by  only  eight  horse  power  for  each  foot  of 
fall. 

QUALITY  OF  8HOAL  LAKB  WATER. 

From  the  sanitary  standpoint  there  is  little  reason  to  question  the 
purity  of  the  water  of  Shoal  Lake  at  the  present  time,  as  the  entire 
H^on  around  it  is  practically  iminhabited  save  for  a  few  bands  of 
Indians  and  for  occasional  hunting  parties.  The  water  is  very  soft 
in  comparison  with  the  water  at  present  supplied  to.  Winnipeg,  its 
harness,  according  to  the  analysis,  being  not  far  from  60  parts  per 
million,  practically  all  of  which  appears  to  be  in  the  form  of  carbon- 
ates; and  the  water,  in  the  absence  of  unusual  conditions  may,  there- 
fore, be  termed  an  excellent  one  for  domestic,  boiler  and  general  manu- 
facturing purposes. 

If  Shoal  Lake  were  adopted  as  the  source  of  supply,  it  would  bb 
necessary  to  approach  the  lake  through  Snake  Lake  and  Falcon  River 
yalley,  as,  to  far  as  we  have  been  able  to  learn,  no  other  route  seems 
favorable. 

Falcon  River  enters  Indian  Bay  at  its  west  end,  and  the  proposed 
intake  would  be  located  about  a  mile  and  a  half  to  the  east,  where 
the  water  is  about  twenty  feet  deep.  The  water  of  Falcon  River  is 
intensely  colored  bv  the  organic  matter  in  the  soil  of  the  region  which 
It  drams,  and  at  the  time  of  our  visit  was  as  dark  as  strong  tea. 

The  figures  given  in  Table  No.  13,  Appendix  C.  and  shown 
diagramatically  in  Plate  6,  show  the  influence  of  the  Falcon  River 
water  on  the  color  of  the  water  of  Indian  Bay.  The  color  of  the 
water  m  the  middle  of  Shoal  Lake,  and  even  of  that  at  the  lower  end 
of  the  Indian  Bay  Narrows,  is  so  low  as  to  be  practically  negligible. 
Everywhere  in  the  main  part  of  Indian  Bav,  however,  the  color  was 
above  or  very  near  the  permissible  limit  of  20  and  was  about  35  at  the 
point  of  the  proposed  intake.      At  the  time  of  our  visit  the  observed 


Shoal  Lake  Supply,  ,  ^^ 

wind8  and  wi^hff  wSHn  rSrV''**  ""i^  *'"**^  conditions  of 
Indian  Bay  at  ^e^^^T^^: ll^^SS.^' ^"^t  "^."^^  ^«*«'  '» 
to  50  or  even  to  76  or  100  ^^^J^''  '?'«^*  «*  *™«8  increase 
objectionable,  and  in  order  to  in«  '"  f '^'  ^""'^  1»  decidedly 

colored  wate;  from  this  sourS  1^1^*,!"^^'^  °^  continuously  ligg 
ficial  decolorizatio^.  ^  '*  ''°'^^  ^  "«^"y  to  resort  to  afti- 

adapted  to  produce^^o^L  o7  jl^n  1^1  'J^'  *^°^*««»''  •^^"^^e" 
year,  and  we  believe,  judrinif3«  "J**?  ^'^^  f*  ««'*«°  reasons  of  the 
of  this  lake  may  at  timef  £^0^^*''^'"*"  ,^^^*^^'''  **"»»  the  water 
these  troubleso^  or^"n"ms  rto"  SeTT  oV"'''  "^^.^  ^'^^t  «^ 
tastes  and  odors,  particularlv  aft^r  fl«  •  *^ff?°sive  with  respect  to 
through  a  closed  ?i^ Tne  ^  mltT"^  ^''''''^7  ?°«  hundred  miles 
ected  during  our  visU  showed  the  nrl^''*^"''^^'^'  °^  '^"Pl*^  col- 
in  small  qiities,  Int^t^^l^'^^ :^  r^' ""^  "^"^  ^'^'^^  ' 
growing  extensively.  ^""^  '"^  t'^®  8«»«>n  to  find  them 

possiSSfofX*^!^  ?ul»hn  ^-.  *^  -^  t-.  and  the 
to  render  a  supply  Kter  frnm^Sf-  ^'^l/""*^"'"'  '^  "  P^^able  that, 
works  for  purS^g  thTwa JTo,^^^^^    ^"^  "** «?"  times^atisfactoA^ 
The  water,  how?vef,  Z^  pTrtd^^atTwr^^  '^^  ''  ''^  ^'^^ 

DESCHIPTIOW  OF  EEQUIBED  WOEK8. 

Bay  a^tTosSe^'^Thlrj??!^^  '^^^°^P^«  -^^  water  from  Indian 

^-VP^^^'^eri^hlXTL^^^^^  ^'^^--t  capacity  to 

times.  This  large  cSnlft  capachv  L^  A^  "^^'^  «*  "^^  «"d  «U 
this  nature,  owinf  to  the  toXanVof  l^^^  ""'T"'^'  ^^  »  ««PPly  of 
rounding  Winni^.    The  d^es  in  .  fl  .   "^""''^  ^mediately  iur- 

th«.e  being  no  hffi  near  en^^gh  t^  pem^^buiE™'"^^^  '^"'  P^""' 
to  balance  the  irregularities  of  draft  T  T'<^"»g  a  service  reservoir 
therefore,  would  r^mre  conduft  la^eSK^^^^^ 
the  maximum  rate  at  which  it  mi^ff  f^ough  to  supply  the  water  at 
during  fires.  Thus,  whrSie  IveS  d«^  """^^'"^  ^'  ^^^  *'»^'  «^«° 
shall  reach  9,000,000  ^U^  Jlr  dfv  thi^  consumption  in  Winnipeg 
charging  capacity  of  about  25  000  nnrf  n  *'"'°'^"'^'  "»"«*  ^^^e  a  dis- 
when  the  aVera^  daSy  eonsuS  ^  ^  ^'  ^^^^  «°'i  «in^l"Jy» 
day,  the  conduit'^apacVmurb^,  ^liX  '  '''il?^'"""  S«"«°«  P« 
and  for  the  full  capacify  T  50  000  OOO  Tn     '?-f'T    «*"«°«' 

and  the  l^nefits  of  ^a  ^^^^^^Z!-^'^::^-^ 
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unfortunately,  makes  a  gravity  supply  of  water  for  Winnipeg  prohibi- 
tive on  account  of  the  great  cost  of , the  necessary  works,  as  will  be  seen 
by  reference  to  the  estimates  given  hereafter. 

Second:  A  gravity  supply  could  be  provided  for  all  purposes 
excepting  for  the  balancing  of  hourly  rates  of  maximum  consumption 
and  for  fire  protection,  the  conduits  being  made  large  enough  to  supply, 
the  water  at  a  pressure  of  seventy  pounds  per  square  inch  in  the  city, 
at  a  rate  corresponding  to  the  maximum  daily  consumption,  the  surplus 
alwve  the  ordinary  consumption  being  stored  in  a  reservoir  in  Winni- 
peg and  being  pumped  thence  into  the  mains,  if  necessary,  to  make  up 
the  deficiency  during  periods  of  excessive  consumption  and  durin^r 
fires.    This  plan,  also,  is  too  expensive  to  be  considered. 

Third:  A  supply  could  be  brought  from  Indian  Bay  by  gravity 
to  a  re  ervoir  m  Winnipeg  and  the  entire  supply  be  pumped  from 
this  reservoir  into  the  mains. 

For  all  three  types  of  supply  the  intake  would  be  practically  of 
the  same  nature  and  would  consist  of  a  submerged  pipe  extending  out 
about  a  mile  and  a  quarter  into  the  bay. 

The  gate  house,  which  would  be  built  immediately  for  the  full 
supply  of  48,000,000  gallons  daily,  would  be  located  near  the  shore 
of  the  lake  and  would  be  of  masonry  <  construction  containing  the 
screens  and  gates  for  controlling  the  entrance  of  the  water  into  the 
conduit  lines. 

The  plan  proposed  for  securing  a  supply  for  Indian  Bay  would 
be  to  construct  the  pipe  line  in  three  instalments,  as  in  the  case  of 
the  Winnipeg  Biver  project,  each  line  having  a  daily  dischargin" 
capacity  of  twenty-three  million  gallons,  the  first  line  being  built  im- 
mediately, the  second  when  the  average  daily  consumption  shall  have 
reached  seventeen  muiion  gallons,  and  the  third  when  the  average  con- 
sumption shall  have  reached  twenty-three  million  gallons  daily. 

The  conduit  line  would  be  made  up  of  three  sections,  the  first 
extending  from  the  intake  in  the  direction  of  Birch  River,  a  distance 
of  22.6  miles,  the  second  extending  twenty-seven  miles  further  west- 
ward, and  the  third  continuing  to  Winnipeg,  a  further  distance  of 
forty-three  miles. 

Owing  to  the  different  slopes  available  for  the  pi^  lines  in  these 
three  sections,  the  sizes  of  the  pipes  would  vary,  correspondingly,  as 
follows: 


Section 


First  . 
Second  . 
Third  . . 


Length 


119,328  ft 
142,560  ft 
227,000  ft 


Diametera  of  Pipen  If  of 
wood  staves 


64  inches 
54  inches 
48  inches 


DUmetera  of  Pipes  if  of 
riroted  steel 


70  inches 
57  inches 
52  inches 


the  ne^  0?  hTclruSnr  f  '"'^  '"fH'^'  -P-^^  to  provide  for 
000,000  ganon/;  Sf  .TdUio^*',  7hZoJ;"^  connnmpL  rLh« /" 
M  average  d.%  <K.n«umpti«n  of  38  Si*^"?,""  ^uld  provide  fo; 

the  second  instalment  to  be  buiU  when  thp '?      '^"'''"'  ""P^^'^y  ^''h. 
have  reached  24,000,000  gallons  dSy  "«*  consumption  shall 

jip^tulit'Stf  Th?Lm^^^  ^•*''  '^'y  P-P»  in  Win- 

Winnipeg  River  supply.  ««Pacit,e8  as  those  described  for  the 

thesetrrwllitL?:;^^^^^^  *^«  --*-*-  of 

the  east  end,  incIuding^KSch  *v"u  *'°  1^"'^  °^  ^^^^  PiP«  Hne  at 
Jed  of  Snake  Lake  andXougH  Je^^  mileT^  '.  """''  *°>  '«'^  '^  ^^ 
the^greater  part  of  the  excavalnfor  S  ^'i??  """'"^  *«  ^^^  «"»*. 
bj  dredging.  The  drainage  ofThetrenJl?  ^**"''^  ^*^^  *^  ^  '-^^^  out 
also  require  special  study  1^  frdlr  to  fSat".  ?."'?  °^  '^"^'^^  ^«»W 
The  main  effect  of  these  difficult  featuT^«  1  *f/E!  ^'"^'^'^  «^  ^^e  pipes, 
work,  and  this  has  been  taSTinto  a^unTTn  ^  ^  "^"  *^«  cost  of  Se 
In  reaching  a  deciaionT/  I    u  °  preparing  the  estimates, 

from  Indian  Bay  or  sCflii  v?' '^'^  ^.^^^^  °^  developing  a  sup^ 
the  effect  upon  tCco^  andt^n  tW''*"^'!'  ^"f  n^ade  to  determfne 
would  have  to  be  made  of  divfS^  le^H'^r'"  "^^''T'  ''  *^«  P'^^* 
lies  and  of  providing  larger  stora^^f^//^  J'°^  "***  ^^'^^'^n*  "MPaci- 
the  sizes  of  the  condSitsfbJt  Ka^hfl  '^  """f  ^"  '''^''  *<>  '^^uce 
line  in  three  parts,  each  tohehm^ZnT'^,'^f\^'^''f^^^^^Ve 
reservoir  in  Winnipeg  to  be  oumnS  fLT  •  .'  "?**  ^"charging  into  a 
east  expensive  and^mfst "atisCo'^'^tn"  n^^^^^  °^'''°«'  -  the 

the  minimum  outlay  in  the  immeLTpf^f       ^^  in  connection  with 
terruptions  of  the  supply      '"^^'^^^  ^»t"e  and  security  against  in- 

expensive,  boi  to'^Sst^e?  a'^d    o  o^^S?^  ^^''^^''  '"  ''  ""'^  "^'^ 
proposed,  which  oontemprtL  deliverSTA"'  ^^^  '^  '"PP'^  ^''^  '^  ^^ 

sufficSlp^frVSSfaJisTLt""*  '^  ''^^^^^  -  ^'^^  -t7  at 
about  seventy  pounds  p^rsoTa'tr  """""'''  ""^'^  ^«  a««"™«  to  be 
the  water  at  an  elevation  c7.boutlfl'  TrT^^'l^  *^  **«"^«"°.^  «'" 
available  fall  for  the  i,iCHn«         .^  *  '"'^"^^  ^'^^  streets;  and  the 

the  pipe  lines  proJlTwS  S^  ^^r'""  "^  '''  ^^^ '«»  t^-  '- 
pipes  for  the  ^a^tyl^p^lto^nhl  «^^^^  "'  ^T^  '^"^^-  ^^^ 
on  this  account  to  deliver  an  L,«i    ^''^^^^^^e,  have  to  be  made  larger 

this,  as  was  explled  in  Part?  uLTrV^"'*^^^^    ^°  ^dditicJZ 
m  xrart  i,  under  the  chapter  describing  the  basis 
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of  the  pipes  reduced  to  correspond  with  the  maximum  SSyrlt^f 

whwh  would  have  to  govam  the  design  of  pipes  for  the  Kravitr«uSSJ 

I      Furthermore  the  pip«  for  the  gravi^  *uppl7would  hafTS  Jar^'Si 

water  at  much  greater  pressure  than  those  for  the  proposed  suMl7«d 

niJTv  ™n-  ?'^.'^»«  *o  the  checking  of  the  velocity  of  flow  of  ihe 
X^L77y.  ''^  r^°5  Z"^'  •"  **»«  ^"•^"if '  >°"dent  to  sudden 
S3o™,V.n  "*«»//"^  ,  Wood-stave  pipe,  for  example^  «,ddno° 
be  economically  used  for  the  lower  portion  of  the  line.    In  everv  n.r! 

ri"  vt  re  iiff^'^ "°" ''''  *^^^«^'*^  -uppiy touSraro:; 

SE^rJ!*».   ^«  <^  ff^^n*  "  cost,  amounting  to  several  miUion  dollar., 

for^  i^  "'V"'  **""  '7^  *^  *>^  "«PP'^'  ^i"  "O"  than  plj 
l\tt  IT^^  r,t"»«^  a°d  reservoir  in  Winnipeg,  and  the  inteS 

;ln.l  Tf        !t  *^'  "■''"  '°  *^*  «^*y'  «>.tJ»«t  ^^''  i°  fi"t  cost  andk^ 

oTth:^tnT«;^""*"  ""'^'^ " '"'  '^^'"*'«-"'  *^»  ^'^^  -ppiy 

Tnv/J!  °«78;ty  of  filtering  the  water  from  Indian  Bay  or  Shoal 
s^leZrr  "I'^^K,*  ^"-'."t^  °°'  ^  imperative,  as  it  mijht  he^ 

wonld  nnVi!  ''""''  ''''^.  "^«"  8'°^*'''''  ^th  ~1"  and  turhiditv. 
would  not  be  so  aggravated  as  the  local  conditions  warrant  us  in  2- 
heving  they  will  be;  and  if  this  wuice  of  supply  vere  adonted  f^  S^ 

SSnd  n^ra'r'^  "''^'  ''  ^^^^^^^^^^^^^^^^^^^^ 

«f^  Z'?"  \^^^'  *"PP^y  ''^  ^^^^  ^«ter  the  filters  would,  of  neces- 
sity, be  located  about  twenty  miles  from  Indian  Bay;  and  the  ^tim^ 

fiUer  nW  IfTT^*??  ^°'  ?"  portions  betw^n  the  intake  and  Z 
filter  plant,  the  first  mstalment  having  a  capacity  of  28,000,000  eallonl 

^Vlif':f'7^^'''''^'T  ^""'^  daily.  From' tKLpS 
to  tbe  City  of  Winnipeg  the  line  would  be  built  in  two  infltalmenb. 

d^ilvTfill'^'"""^  *'^  "''^^^  **  *^«  -*«  ^'  45S?0  0"?Xs 
8tS;«  .  "1  water  reservoir  at  the  filter  plant  affording  sufficient 

to  [hf  int£™'*  *^'  '■'^"'*^'"  '"  '^'  ''''  «*  '^'  PiP«  ^'o-  the  plant 

Bav  ■^^'  !^^f  f  5^*^^  the^intake  at  the  point  proposed  in  Indian 
Bay,  It  were  extended  about  five  miles  further,  passing  through  lS 

ll-A  T-T"  ^.?^  ""^  ^**«'  °^  Shoal  Lake!  a  supply  A  b^ 
obtained  which  -would  probably  not  require  filtration.  ti  Part  6  thk 
njatter  is  more  fully  discussed.  "*" 


Shoal  Lttkt 


Supply 


,68 


"•^''J-Tf  WOM  IWDIAW  BAY 

Summa^  of  E.tin..^of  Cost  of  Construction  and  Annual  Coat  «f 
PiU.    ^      .       •       ^'•"<»»  «°d  Maintenance.  ■' ^'^^  *»' 

FtUered  water  delivered  by  oravilu   i«f 

With  Wood-Stave  Pipe  Lines.' 


12,000,000 
24,000,000 
36,000,000 
48,000,000 


«  4,223,000.00 

7,814,000.00 

11,747,000.00 

12,357,000.00 


$    388,000.00 
648,000.00 
967,000.00 
1,098,000.00 


With  Steel  Pipe  Lines, 


BapidylnOiUloiuOaUr 

12,000,000  . 

24,000,000  . 

36,000,000  . 

48,000,000  . 


$  8,979,000.00 
17,311,000.00 
25,798,000.00 
26,407,000.00 


$  604,000.00 
1,174,000.00 
1,754,000.00 
1,886,000.00 


^'"tllT^^-     ^'^f^^^d-yo  Pumping 
^ood-Stave  and  Steel  Pipe  Lines 


12,000,000 
24,000,000 
36,000,000 
48,000,000 


8,218,000.00 
15,859,000.00 
16,314,000.00 
16,601,000.00 


$    506,000.00 
982,000.00 
1,048,000.00 
1,108,000.00 


All-Steel  Pipe  Lines, 


12,000,000 
24,000,000 
36,000,000 
48,000,000 


$12,634,000.00 
24,960,000.00 
25,339,000.00 
25,627,000.00 


*  754,000.00 
1,493,000.00 
1,557,000.00 
1,617,000.00 
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myiM     »D  RDPPLY  nou  ■uoal  lake. 

Water  to  be  '''"^Tjl'TiV  ^'^T  ?,  »'''»'»>^  "'^  P-^P^^  <**««• 
wUhout  filtratton  tnto  the  Hreet  maitm. 

Intake  to  be  extended  through  Indian  B.y  to  the  open  water  of  Sho.1 

Lake. 
With  Wood-Stave  Pipe  tinea. 


12,000,000 
24,000,000 
86,000,000 
48,000,000 


Bop^r  In  OaUoiw  Oailjr 


12,000,000 
24,000,000 
36,000,000 
48,000,000 


$  4,586,000.00 

8,183,000.00 

12,345,000.00 

12,667,000.00 


With  Steel  Pipes. 


Coit  of  CoMtrnoOon 


•  9,180,000.0b 
17,351,000.00 
26,097,000.00 
26,419,000.00 


$310,000.00 
568,000.00 
859,000.00 
930,000.00 


AboimI  Ce«t  of  OpmtiM 


$  569,000.00 
1,085,000.00 
1,633,000.00 
1,704,000.00 


W 
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PART  VI. 


Comp«ri.on  of  the  OMf^rent  Supplies 


2.  Ik.  fme  required  for  ,h<,  co„,r„„U„„  „f  Uk,  work,; 

*J.   Ihe  cost  of  buildintr  and  the  anm.ol  ««  *    * 

g  ana  tiie  annual  cost  of  operating  the  works. 

COMB^XSO.  OK  XH«  .X.KKBK.T  SOCBCKS  .«  XO  .C.UXV. 

coioriS;:  wisLTttet  oX:''^^;  s^  .^«  -« ^^- « «!«., 

«g  onlj  small  amounts  of  such^«L7L"^°?"'"'"«*'°°'  '""^  <'«°t"''- 
tend  to  make  it  hard,  alkaline  or  «ahTe  "^  '""'^"  «"  ^o»ld 

whoie  V7%  rawuS;'rnr/.tr'"">.  '^^.'^  '^^ « -^«  -<i 

color,  hardness  and  turbidity  nSy  i  nr« '  Y-  '"'^^l  ^^'a^'^teristics  as 
making  the  water  unsuitab  Jf^J^a  nuE  "1  '"f  *™°"°^«  ^^'hout 
large  quantities  of  water  of  an  entS  sS^;    ^*  'I  °«*  °^t«°  *h«t 

yI^?ht^t^^  the  four  sources  of 

others  made  from  samples  collated  Z^^^^  *?^^?''  ^'S^th^'*  ^ith 
inspection.  The  results  of  theS^analvr^  •''""'?«  our  trips  of 
Appendix  C.  For  «onveniennI^/  ^  ^'."^  S'^^"  '°  the  tables  of 
the  anaW  have  befn"  uraHzd  T^J'IZ  '• '  ''''T  ^-^"^  o1 
m  round  number,  the  probable  maiLu™'"-'^"^  *"^'^'  ^^^ich  gives 
each  Item,  first  for  the  waters  in  t?  "  '  °"ninium  and  av^ra^  for 
for  the  same  waters  afte'tving  ^:  ^T' .'T^'"'^'  -  ^»" 
ment.  In  the  case  of  the  pSt^nolv  1°^*^  *°  appropriate  treat- 
represent  the  water  after  S^^^rTl^^^^ZV^'  ^^"^  ''^^      « 

cased  on  the  results  actuaUy      P 
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iiflu'^-^Ct  P«««°*  ««/t«°in«  plant  rather  than  upon  the  results 
which  might  be  obtained  if  the  process  were  more  nearly  perfect 

TCBBIDITY. 

hidlJ"!7^^''f°l  ""^.^fe  **¥'  ^  "}^y  ^  ""'^  that  the  term  "tur- 
bidity     refers    o  the  visible,  finely-divided  matter  suspended  in  the 

matter'"      "*    ^^'       '  microscopic  organisms,  or  fragmlnts  of  organic 

Turbidity  is  expressed  in  terms  of  parts  per  million,  by  weight, 
of  suspended  matter  of  a  standard  degree  of  fineness  The  methods  of 
measuring  ,t  are  essentially  optical.  In  a  water  which  has  a  turbidity 
fW  t\  «''»™PJ^.  »t  YT'*^  ^  J"'*  P°««'^l«^  *o  see  a  pin  immersed 
inT..  ■^'"'''  '"°h^ J^'o"'  the  surface;  while,  if  the  turbidity  were 
100   the  Pm  could  not  be  seen  at  depths  greater  than  four  inches,  and. 

in.  lr%  '     •'  r"'**  ^  '"^'"^'^^  **  *^«Pt''«  «'««'*«  than  about  three- 
lourtns  of  an  inch. 

COLOB. 

The  technical  meaning  of  the  word  "color"  as  applied  to  a  drink- 
ing water  relates  not  to  suspended  matter  (although  particles  in  sus- 
pension may  give  the    water   a   colored 'appearance),  but  to  orcanic 

^T™,?,V  T'  ^^'  ''^"'f '  ^'*^  ^''"^'''S  vegeition  of  swamps, 
^at,  muskegs,  etc.,  a  water  becomes  colored  or  stained,  sometimes  to 
a  considerable  extent.  Color  is  objectionable  onlv  by  way  of  making 
the  water  unattractive  in  appearance,  and  for  'this  reason  it  is  not 
JZ''"^  t''f*7«t^''  ^  .absolutely  colorless,-  but  only  sufficiently  free 
i^^A     1  .•     '"*^"*P'°»«"«-    A  color  of  about  20  on  the  commonly 

.hXnoft'ex^Ld'f  "  ^""''"^  '^'''''''''  ^^  ^'^  ^'-^  -h-^ 

HABDNE8S. 

The  hardness  of  water  is  a  term  .expressing  the  amount  of  lime 
and  magnesia  salts  dissolved  in  the  water."^  Thesf  are  ge^eX  in  t"e 
harl™-  ""5°''?''  7  *"^P*^**^''  '^'  ^°"°«'  causing  the  tem^rarv 
m.nr7  ^  '  f  *.*'^'  r^^'  '"^  ^  ^^"'  ««d  the  latter  the  ^^- 

r«^  L.i"'  productive  of  a  hard  scale.  The  carbonates  or  temp- 
orary hardness  appear  m  the  analyses  as  "alkalinity,"  and  the  suf 
tth'e  tlSr  '"'°^"'  ''  "-rustants-  together  they  make 

honJnf/r.''^''''^,'^***'*  "  ^'^^  °"^y  "  g^^at  inconvenience  in  the 
aZnir'  J"^  '*  "  "i"^  expensive,  as  it  necessitates  the  use  of  lar« 
quantiti^  of  soap  and  washing  powders,  with  the  consequent  destri? 
tion  of  fabrics  washed  in  the  laundry.  It  has  been  estim.fp? 7w 
eeepr  part  per  million  of  hardness  cost^  the.  co^nTJo  c  X^'r  Lfl 
hoH  imperial  gallons  of  water  used.  Winnipeg  water,  as  it  is  S^w  dt 


^«»P^n  of  Di1fe„M  SupplU,.  „ 

Hardni..                  *""■?  P"  Million 
Soft   ..  0-10 

Slightly  ha;d ::;::: o?l' 

Hard  . .  25-50 

Vervhard ^^-^^^O 

Mineral  water..    .  fZ'^^^      , 

oOO-upwards 

OHtOBINE. 

is,  sodium  cEdef  b't  t  !adi' aTso'tW^,  *'"';  '"T"'^  ""^"^  ^^at 
inijgnesium,  if  present.     ChlorWes    n  m  ,.        """''  "^  •^'°'"°»  "'d 
objectionable  as  they  are  corrosive  and  J^^.^^^^^^^^  m  large  amounts,  are 
and  to    njure  plumbing  fixtures  bvfaS.^  """"'f  P'"''^^  '"  »^"«" 
permissible  limit  for  chlorides  haf  fv^  W°*^  P^T'°  »«^'«»-     ^o 
higher  than  about  twenty-five  par^  Z7  ^V   P'^'f  d,  but  quantities 
erally  considered  as  undesiraWeTnd  fn  ™?„      v°^  """"°«  "«  ««°- 
»ade  to  keep  the  chlorine  considerably    bJlow'Sr  f™'^'  '^''''^^ 
also  has  some  significance  from  a  ZLr.i7  a     ■  ^^J^'      ^Ihlorine 
of  the  region  around  Winni^  thTslSifi^     P**'?''  **"'  ^'^  '^^  «««« 
effect  because  of  the  mineral  ^ri„    of  *S,p     1!^  • "  '""^^''^  ^^  °« 
natural  waters.  ^      '*'    ^''^  chlorine  present  in   the 


TASTES    AND    ODOUS. 

k.vc,  in  .ddition,  o,l„rf  Siri  ar^.  ,°„rJ   I- "''  "T!  '"">  "•'"'»  »"« 
mmeml  matter  often  i„,p„,  notiee.bir"a,S.'    ^"'*"""'  "'"™"»«  «f 

,".l..y,  b...  d.,a  on  tl,e«  „.„e,.  .„  SXlT^ndl"  o""^ 
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of  Winnipeg.  ^  '^'*"'^  '^  satisfactory  ta  the  people 

»r,A   ^J^P^s^nt  supply  hag  gg^p    J  oHaiitie-.  it  »  n«.i     i 

and  colorless,  and  it  is  saf*.  unA  f,^^^^     ^inaimea,  it  is  cool,  clear 

suitable  for  ^^^^^^i:^:^i:z^:z:^:::zs:^ ^^ju^ 

prevalte'^^^Se^^^^^^^^^ 

^Vmnipeg  are  especially  favorable  foTthe  ,productioJof  nT'^'i''"'  ••* 
as  great  beds  of  limestone  underlie  the  rS  In^  if  ^"i  """**'' 
thick  layers  of  peat   must*.^   «n^  i  ^V  ?   *°*^   *^^®  ^^e  are 

source  of  carbonfcadd  tlfe  S^nc'eVlf,  "  '''"''''  T'^^'  *^« 
acid  in  the.ity  well  water  It  C^To^  i;'!'j;Sr'  ''  ^''^"'^ 

salinit?  oftVwtnlpei'waJ?^'"  "'^T'*.  .°^  *^^  ''"'^-^^  «-<i 
of  othfr  cities,  ^fX^T  H^tirffl^fedf^  ^"^'  ^^^^^^^ 

TABLK   8HOWINO    THE    HAKDNK88    ANI>  CHLOB.NK   m  VAK.OUS 
PUBLIC    WATEB    SUPPUBS. 


Parts  per  Million 


Bute 


Cttjr 


United  States 

Maine   

New  Hampshire 

Vermont 

Massachusetts  . . 

Massachusetts  . . 

Rhode  Island .  . . 

Connecticut . , 

New  York.  . . 

New  York.  .. 

New  York .  . . 

New  York.  . . 

New  York.  . . 

New  York .    . 

New  York .  . . 

New  Jersey  . . 

New  Jersey  . . 

Maryland .... 

Pennsylvania.  , 


Alkalin-  Inenis- 
ity     I   tanU 

itempor-  (penns- 
.MT        nent 
h»rd.       hard. 

"Mi)       new) 


Au^udia 

Concord  

Burlington _ 

Boston [   ' 

Springfield ...!.. 

Providence 

New  Haven ! 

New  York  (Croton).]!.* 
New  York  (New  Catskiil) 
Brooklyn  (Ridgewood) 

Albany 

Watertown 

Oswego 

Buffalo .'.'■'■ 

Trenton ' 

Jersey  City 

Baltimore 

PhiUdelphia  ...'.'.'..'/. 


15 


TbUI 
Hard- 
nen 


20 

30 

13 

16 

54 

23 

98 

95 

37 

36 

lie 


10 

5 

2 
17 
10 
11  I 

5  ! 

5  j 

5  I 


20 
9 
45 
15 
8 
7 
30 
35 
15 
33 
64 
34 
98 
100 
59 
41 


63  I  179 


Chlorine 


1.0 
1.8 
2.0 
3.0 
1.3 
5.0 
3.0 
2.0 
1.2 
15 
3.6 
1.0 
5.5 
5.5 
3.0 
4.5 
6.0 
15.0 


1 


i 


:  n 
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TABLi  BHowiNo  HABDJNE88,  VK.— {Continued). 


Diflt.  Golaoibia. 
PeoDsylTania.  . 

Yii^nia 

North  Carolina 
South  Carolina 
South  Carolina 

Florida 

Alabama 

Ohio 

Ohio 

Ohio 

Kentucky 

Louisiana 

Ulinois 

Illinois 

Minnesota 

Minnesota 

Minnesota 

California 

Wisconsin 

Mich^'gan 

Michigan 


Canada 


Quebec . . 
Ontario  . 
Ontario  . 
Ontario  . 
Manitoba 


City 


Washington . . 
Pittsburgh . . . 

Norfolk 

Wilmington .  . 
Charleston  . . . 

Columbia 

Starke 

Birmingham  . 
Columbus. . . . 

Toledo 

Cleveland . . . . 
Louisville. . .. 
New  Orleans  . 

Chicago 

Qnincy 

St.  Paul 

Minneapolis.  . 

Duluth 

San  Francisco 

Superior 

Battle  Creek  . 
Detroit 


Montreal  . 
Toronto  . . 
Ottawa .  . . 
Petarboro . 
Winnipeg 


AlkaUn 

itr 
(tanipar- 

lumk- 


80 
29 

7 

10 

14 

22 

154 

37 

200 

150 

90 

65 

79 


Inenu- 
taaU 

(pmna 
nent 
hwd- 

DM) 


18 

7 
58 
15 
38 

9 

136 
50 
15 
18 
14 


ToUl 
Bard- 


go   I      13 


151 
21 

45 
244 


12 
0 


63 

186 


3 
118 


98 

36 

65 

25 

24 

18 

163 

*  37 

335 

200 

105 

83 

93 

103 

143 

136 

35 

33 

45 

188 

80 


50 

100 

25 

36 

304 


CUorina 


4.0 

22.0 
75.0 

7.0 
26 

4.0 
20.0 

1.5 
12 
50 

8 

12 
15 

L8 

i.b 

1.0 
1.0 

i.5 
3.0 
1.5 


2.5 
8.5 
1.5 
2.2 
240.0 


Canada  or  the  United  States  have  a  public  water  approaching  in  hard- 
ness and  salinity  that  supplied  to  Winnipeg. 

M.  V"^  ^"^°««s  of  the  present  supply  could  be  reduced  to  a  reason- 
able degree  by  softening  with  lime  and  soda,  but  the  salinity  could  not 
be  eliminated  by  any  practicable  form  of  treatment;  and  {he  iS 

some  thm,  l^^fore.       No  form  of  purification  therefore  can  render  the 
^local  ground  water  wholly  satisfactory  as  a  public  supply. 


ComparUon  of  Different  Suppl 


lea. 


^1 


than  in  t ^Znti:^,:^ j^^ :CJ^,'''''''''  -'^  --^  '-- 

when  compared  with  3  n„M!  *"''°"«^  V''^^  "«  »'■"  ™ther  hiirh 
prohibit  the  Se  of  thTv^air  T^^^T  *^'^u"!  °°*  '''^^  »o»gh  ^ 
could  be  removed  to  a  LSLtorJtj"  '  t^'*^'  ^"*  *^«  ^"dness 
would  fumieh  an  aeeeptlSet^JL^S  as  auaHtTreitr/^"^'^ 

by  ^wt:s  :i  te^o  f  sLKbtir  1  r  *  ^'-^  ^^^^^^  «^-* 

the  banks  and  deposited  on  th?W  li  tf  *-^^  ""T"  *^™^  «»» 
the  river  water  is  muddv  «md  Indeed  i,«  '^"1  ""^  '"^^  «""'°«r 
without  being  filtered,  while^t  all  fl^i  •.  •  '  '''^"  '"''"«^  ^"'^  "«« 
a  vegetable  tjste  AU^r  JLI  Jk-  T  'I,"  *"°«what  colored  and  has 
to  a  satisfaciory  de«7eel  t^  °^^?r''°*^^*l"'''""^^  °°"ld  be  reduced 
rendered  safe  Ld  wLeJ)^  SS  JT  ""f  '''*"^°'  "'^  *»»«  ^•^^^ 
less..  The  water  ifh  rHVe^r  ^  Stw'  F™'*""?^  "''«'- 
require  softening  to  make  t  sadSn^^  t^  ^  T''?^-  ^*  ^«"1<1 
general  purificafion  woSd  I  nattlT'  conSt.:^^*'"^^  ^""^^^  ""'^ 
operations,  and  the  result  w^l,?>ro^*  conducted    as  one   series    of 

to  that  of  the  ground"SLToi?h':fr  S;  r  tT^^^^^^^^^  ^^  ^^^^^^ 

<l«ite'rnt^fw£re  HvttlHool.t  t^l^^^"  ^•"*-  ^ 
the  percolation  of  ground  waSrino  L^'  •"*  "'  ^*'''  '**ee8,  when 
and  chlorine  increase  matTriSlvn!^^  ITW'  f  ®"^'''  *^e  hardness 
can,  by  the  u^of  wo^J^r^it  ^^'^^"^^dly  the  Red  River  water 
acceptable  supply     ^  ^'  "''^'^'  ^*  purification,  be  made  into   an 

soften^Sg; iTfflte  hSsfii  1  '^'^r^-f*-  ^'  -«""  "o*  -<!"- 
Red  Rife'r  wato^'  or  fhe  ^3  'rte^J'afie:  Lt**''^  ^"^-^^  *h« 
>8  very  much  lower  than  Sarof  ht  R.H  p-  "^^^^'""S-  Its  chlorine 
ground  waters  within  rhundr^  mL^nf  W-'' •''"*"  "Z  ""^  °^  *he 
negligible.  The  water  has  ratherThL  ^'^^'P^g'  »°d  «  entirely 
able  vegetable  taste.  It  i,  a)  *  oL„  ^?  °''  ""'^  P^'^^^^^«  «  °«ti«e- 
and  elsewhere,  and  while  hi  is  v^.'l*^  T-  '^'^^amination  at  Kenora 
likely  to  incre'ase  t  The  fuSre  Tiis  wlrrT*  "'  P'^^°*'  ''  '« 
fication  in  order  to  render  t  a^epSe  Itl^irt"'  '"^"''"^^  P""' 
treat,  however,  and  the  purifierw«tr  i^  "^'^  ^  *°  ^"^^  ^«t«'  to 
requirements  ^f  an  ideafpubHc  rup;;y"""^'  "^"^  ^'^'"^^  "PP--'^  the 

resem'btTh?;atft?l^tin;i^^^^^^^^^    T^l'  ^1  -^  -«Pect 
It  is  softer  than  the  Red  River Tter  orth-r,  f^    '  """^T^  condition, 

be  after  softening.  Its  chlorTneTa^Tglt^L't^^^^^^^^  "^I^':  ^"»'<* 
tically  uncontaminatpd   aa  *».«  „^*'  s"k*"'«  quantity,      it  is  prac- 

habited.  From  ThfsaWv  stTnZiT^^^^^  """  """"'  ^^  ""'"• 
as  the  natural  water  is  rer^abTyt g^nrwarnf  ''Zr'''\^' 
however,  possesses  a  noticeable  color  due  to^Sn  Iff  !'  r  ^J>«  ^ater, 
R.ver,  ,hi.t  a,.i.s  .  „„.le,  ^gil  '"U>b«^,  "^JJ^^J^. 


Ui 
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shallow,  the  depth  of  water  for  Some  miles  from  the  proposed   intake 

TJSr'iT'  '^T  T""''  '-*•  ^^  "-y  wa/sTtndUit, 
ITJIZa  f  r  ""'^  ""^^'l  microscopic  organisms  which  impart  bad 
testes  and  colors  to  water  are  favorable,  although  their  season  of  trouble- 
TnXri  Tv  P'-°''«Sy>  «tort.  The  Indian  Bay  water  used  n 
'"'t7«l«>nd,tion  would  furnish  a  safe  and  wholesome  supply,  and 
1  would  be  soft,  but  It  would  not  come  up  to  the  required  standards  iov 
clearness  color  or  taste  unless  it  were  filtered ;  it  would  be  an  easv  water 
to  treat,  however. 

*i,  ^^i^^  Z'^^''  i^®'"®  ^  ^°  *"^^°  f'<«»  the  main  part  of  Shoal  Lake 

Zt"  '^Ta  £""  ^°^r  ^"•^'  *^«  '^^ffi^"^*'^^  regarding  turbidi^  and 
coJor  would  be  removed,  as  woula  probably  also  the  dan^rs  of  d  sLJS. 
able  odors  and  tastes;  sufficient  data,  however,  are  no7at  hand  ?S 
assurance  that  that  water  would  always  be  satisfactory  in  th^  resoSL 
Such  data  could  only  be  obtained  by  a  systematic  microscopTcd  eLamrna: 
tion  of  the  water  through  the  fall  months,  when,  if  the  presenS  of 
objectionable  organisms  were  then  not  detected,  it  mightT  "aTe  to 
Msume  that  no  serious  trouble  need  l.e  feared  in  the  futurrand  thlt 
the  water  could  safely  be  used  without  purification. 

Considered  from  the  standpoint  of  \he  quality  of  the  water  in  its 
natural  condition  and  taking  into  account  the  use  of  th.  water  for  all 

S"'   TheTd'i"''"r"    r-^r^-Wy  the   besfLrceo 
supply.       ihe  Ked  River  water  needs  softening  and  purification  from 

IrA-rf  '^T   «^^   ^f''   °'"^^    decolorization    and    possibly 

nr!l         j-emove  the  effects  of  alga)  growths.   The  water  of  Shoal  Lake 

fre-Cn".    '%'^  ^''*  ^'^  ^^^  ^"^'*^«'  ^°"^^  ^  satisfactory  without 

c  J^dT  ;„  A^  rn  ^'''^^'r *  *^'  ^"*"''  «^  ^°y  «f  the  three  sources 
could  be  made  satisfactory  and  acceptable.  The  water  of  the  Winni- 
peg River,  of  Indian  Bay,  or  of  Shoal  Lake,  could  either  one  be  made 
more  acceptable  than  that  of  the  Red  River,  because  of  their  lower  sal- 
inity and  hardness.  Between  the  Winnipeg  River  filtered  and  the 
Indian  Bay  water  filtered  there  is  little  to  choose,  but  we  consider  the 
lli^rl^f  .  r  ^^ter  somewhat  better,  as  it  is  slightly  softer,  and  is 
less  likely  to  be  affected  with  odors  caused  bv  aW  Growths 


ii 


COMPAEISON  AS  TO  TIME  BEQUIBED  FOB  CONSTECCTIOX. 

For  each  of  the  supplies  considerable  preliminary  work  would  be 
necessary  before  the  plans  and  specifications  could  be  prepared  and  the 
contract  let  The  field  and  office  work  required  for  the  preparation 
of  plans  for  the  Red  River  supply  could  be  completed  in  from  six  to 
eight  months,  while  for  either  the  Winnipeg  River  or  Shoal  Lake  sup- 
plies probably  a  full  year  would  be  consumed. 

The  actual  time  required  for  the  construction  of  the  work  would 
be,  under  favorable  conditions,  and  if  the    work    wore    energetically 
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1. 
2. 
3. 
4. 
6. 


culties  arise.  unfavorable  or  should  unforeseen  diffi- 

CO.MI..KXSO.V   .S  TO  COSTS  OP   CO.STBCCTIOX  .XX,  OP.B.VTIOX. 

take  LrZsSt?J:i"^  "'  ^'^  ^"'«-  P-i-*«  it  is  necessary  to 
The  eost  of  construction  of  the  first  instalment  of  the  works; 
The  cost  of  construction  of  enlargements  as  they  are  needed; 
lie  interest  on  the  investment; 

The  depreciation  of  the  perishable  parts  of  the  plants; 
Jije  costs  of  maintenance  and  operation. 

only;?h:ia;fthre:,ltnud':hat"%"^^^^  *^^  --*™<'«-  cost 
administration.  '  ''*'"^'''  ^""^  maintenance,  operation  and 

ties  th'lf:ouM  rptsTntS  Stetr  '  "^  T'''^'^'  ^'^  the  difficul- 
struction  of  the  wmS  while  „nl  ^''^  ""^  materiah  and  in  the  con- 
sidered the  relatiSpt  ::;'d7ffi  ;LT''^"^"^^^^^  «^°"'d  ^e  con- 
working  order  and  in  sucSuTotrn  Ln  r  "«7  «'"i°g  the  plants  in 
all  these  points  have  beeTfnsidXTS  aUoTed  Ir" '^  ^'^  '''''^''^' 

less  desirable  at  least  3  onnnJ  t  ^^^^  impossible  to  make  the 
assumption  Ls  btn  tf  provTde  t  th  ^^^^P/^We.  The  effect  of  this 
for  filtration  and  softener  in  the  casTof  the  V^  «-•- Supply, 
Indian  Bay  supplies  filtration  onlv  VorW  L    'u^^^^^^  -l!!^ 

oration  in  the  case  of  the  Indian  Bay  water     ^  ^  ^''^^^' 

mentX^tsLl'StXS^t  1  ''^r'''  '^^'  <>'  ^^V 

sufficient  water  to  sat.'^fv^l    r^l'^df /  ^ 

m^uiufacturin,  consuin;!^  ill^diL'- ^Td^^^^^^^  ^^ 

seiu  i,i  the  case  of  the  Winnipe-  River  and  sLo.tT     *"  "^t  repre-         ^ 
pnmps,  filters  and  reservoirs  wSnVh.onT      /      the   installations   of 
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^Z^ity^i  ifZ  X^^  t"^"*  ^!"."1'  «t  the  fi»t  m.tdl.tion  with 

*?  <»?>I>ariiig  the  octo  of  the  diSerent  plana  the  uukiiI  a»t  «f 

ep.nt.on  I.  „f  eq„.l  .nj,  in  »,„e  o«e.,  ev«.  Vater  in!=,^d.„ 

T^^Jr  *•     *    ~"-?  °*i>'"W>ng  the  various  different   works:    tho 
detailed  estimates  will  be  found  in  Appeiidix  D. 

StTKlf  ABT  OF  WnXATn. 

Cm^  of  Construction. 


Supply 


Bxtendoii   of  pretent  gronnd 


water  supply  '. 
r,  filten 


Red  River,  filtered  and  aoftened 
Red  River,  filtered  but  not  loft- 

ened    

WinnipeK  River,  filtered,"  iwiod 

stave  pipes 
Winnipeg  River,  filtered,'  steel 

,  5»P«- 

^?°  B«y.  filtered,  pumped  in 

Winnipeg,  wood  stave  pipes 
Indian  Bay,  filtered,  punTped  in 

Winnipeg,  steel  pipe  lines    . 
Indian    Bay,    filtered,    gravity 

supply,    no   pumping,    wood 

Steve  and  steel  pipes 
Indian    Bay,    filtered,    gravity 

supply,    no    pumping,    steel 

pipe  lines 

Shoal  Lake,  not  filtered,  piimiv 

ed  in  Winnipeg,  wood  stave 

oJ''f,"?** 

Sh<»l  Lake,  not  filtered,  pump- 
ed in  Winnipeg,  steel  pipe 
lines         


Cap«dty  of  Works  (gallons  per  day) 


12,000,000 


•2,800,000 
2,168,000 

2,139,000 

3,802,000 

6,060,000 

4,223,000 

8,979,000 

8,218,000 

12,634,000 

4,586,000 


24,000,000 


•5,000,000 
3,458,000 

3,400,000 

6,538,000 

10,015,000 
7,814,000 

17,311,000 

15,869,000 
24,960,000 


36,000,000 


48,000,000 


•7,500,000 
5,413.000 

5,327,000 

9,593,000 

16,159.00() 

11,747,000 

26,798,000 

16,314,000 

25,339,000 

8,183,000  I  12,345,000 


9,180.000      17,351.000      26.097,000 


•9,700,000 
8,870,000 

6,755,000 

10,619,000 

17,084,000 

12,367.000 

26,407,000 

16,601,000 

25,627,000 

12.667,000 

26,419,000 
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^^---;_CoH^f  Operation  and  Maintenance. 


Supply 


CpmtyofWork.  (gallon,  per  d.y) 
M.00O.O0O  I  38.000,000 


48,000.000 


«*^»|*>n  or  pwent  ground 
water  tupply  •  "— «« 

Jed  Ww.  ifitered  Md  •oftenrf 

"""Sf^pS^'"^'-^ 
Wtonipeg  Riv^Vfiite^   .j^, 

T„TJ'"«^P«.  wood  tUve  pipe*. 
''^  «*y,  filtered.  pmnVidte 

Indka   Bey,    filtiff^  i;;;,i;4 

®*Sr'i^}»«*»fi»te;dVpun,p. 
HnelT.  ^*""*P«'  •»^1  pipe 

the  ground  water  supply  would  JoTt      Th™  while  the  extension  of 
Shoal  Lake  supplj,  the  L^lfcornfr     ^^    !  i^t'oduction  of  the 

supplies  to  maintain,  the  annuafr^  M  ^^'u  ^^P^°'^^«  ^^«"  the 
bemg  prohibitive.  A  ground  wateTs^/'ri^'i''^  fi"*  installations, 
the  best  practicable  fo^Wr  '  ndS^'  f''^^'''  ^^ile  eminently 
when  dealing  with  such  larrTuarttT'  .  '  ^'''''^  ^practicable 
Winnipeg  in  the  not  far  dSant  future  '  "'  ""''  ^  ^"PP''«d  to 

water'L';;irS^^^^^^^^^  the  development  of  a  ground 

able  on  the  score  of  the  quaUv  of  ?h?  Winnii^g  would  be  undesir- 
were  softened,  would  coSn  at^ut^L  water,  which,  when  the  water 
-aline^constituents  for  an  a^SpSe  iLlJ  wa'^^^  ^™^"'''^  ^™^*  '' 

River,  ^ndVaralL'Lh  tSl^ts'oFl:  ^innipe^ 

capacities  are  l^s  for  the  Red  River  snmTr''""  ^°''  ^^^  ^ifiFerSu 
ation  are  higher,  due  to  the  Tart  „«aS£  o/  r"'-"'^"^*^  «f  oper- 
the  softening  orocess.  ^  quantities  of  chemicals  required  in 

«*.red  ..  enterhg  i„,„  the™" -Ji^  »'<'«  "PP-rent,  cM„,  be  \»„. 
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nlv  fito^^      /   *'•"'  f  P***  ™««J>  choice  between  the  Sbotl  Lake  nnvr 

rLli      K  ""^  P'"°P!^  '°  ^'••"••P^  "d  the  filtered  V^nipi  r"S 

supply,  when  compared  on  the  basis  of  annual  costs  of  operS-    bS 

here  „  «  difference  of  from  $400,000  to  $1,800  000  ZilTot  Ihl 

U  dfS  To^r  ^""".""^  °".'^?  ^»  «^  ^^o  0^  constSon,  and 

U„-a^i*  •'  ^"'^^  to,^o  borne  in  mind  that  the  Winnipeg  River  dIdc 
lines,  lying  near  the  Molaon  cut-off,  the  main  line  of  the  C  P  R  th/TK 
d„  Bonnet  Branch,  and  the  tramway  from  ^CulTh  to'L  W  nni^J 
SZ-fTP"**^,!*!*"*"  (provisions  for  which  have  been  madr  S    SJe 

XLble  a^'iw?^^^,';"  *'^*«'  l^°«*^  '°  «  ''«»»try  at  times  almost 
Sr^r^'^^-ffil  u  V  ^.'^^^^"'"^.•'^  materials  for  repairs  would  be  at 
times  very  difficult  and  might  require  considerable  time. 

n-n^i"  to  difficulties  of  construction,  there  are  none  on  either  line  that 
r*;j  T^'^^  ^  '^'^"':''*"^'  »"^  *he  estimates  of  cost  have  been  made 
L  «^i'.?'^'  ""**'"  into  consideration.  Either  line  is  pracSb™  a! 
18  also  the  gravity  supply  from  Indian  Bay.  praciicaoie,  as 

Winntel"  S"  ll""  '°  "P*'"'''''?  '^^  ^^'""^^  "^*  ^•»  i"  ^^^or  «f  the 
neJSy^  ''  """'"^  *"  '"^  accessibility  in  case  repairs  become 

f.^^!^  *^®  T  ''^  •!■*  ^^^"^  ^^*  «"PPly'  e'^en  should  the  intake  be  ex- 
tended some  five  miles  further  than  proposed,  passing  through  the  In- 
dian Bay  Narrows  to  the  open  water  of  Shoal  Lake  annhould  fb« 
construction  of  filters  be  omitted,  the  first  cost  of  the  Cks  w^uld  s  HI 
be  from  $1,000  000  to  $2,000,000  greater  than  the  coTof  tie  WiJn 
ffit^eir  "'''^'  "^"^^  '''  ""'^"^^  ^-^^^  °^  «P«"^'-  would  be  s?ml 

«hpj.  Jf^^-  '''^  <=«°«iJeration,  however,  the  possibility  of  the  use  of 
1  smat  Ti  i^"/".  pumping  at  the  Winnipeg  Rfver  station  ani 

ferenfsup^r/l'^t'.l^^r'^^-'^^-  '°'  '""'^'^-^^^^^  «^  *^«  ^^^- 
„^*i,^'  •7'?®  permanent  extension  of  the  present  ground  water  suddIv 
of  the  city  13  not  advisable  on  account  of  the  infer^r  quali>  and Tues 
tionable  quantity  of  the  water  obtainable ;  ^        ^         ^ 

2.     The  extension  of  the  ground  water  supply,  by  dcveloDin«r  th*. 
territory  further  north,  is  not  advisable  on  ac^u^  of  the  eSvely 
It     !i^^  °*'T'r^  "°^  maintenance  as  compared  with  other  aval 
able  methods,  and  also  on  account  of  the  uncertainty  as  to  the  quantkl 
of  water  which  could  thus  be  secured ;  J  »»  lo  ine  quantity 

■R.A  5-    ^^^  development  of  a  softened  and  filtered  supply  from  the 
Red  Rxver  is  not  advisable  on  account  of  the  high  cost  and  gfeater  diffi 
culties  of  operation  ,nd  maintenance,  as  compared  with  other  avikWe 
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tant  sources;        ''  *''''""'' *^'"' ^ 'ecured  from  the  more  dig- 

not  soknlSrifjotSb?^  T&'r  ''''.?:'  «'^"'  fi''-d.  but 
factory  for  boiler  and  jLimdrv  ust  IT  ^'""'•^.'^.too  hard  to  be  .atis- 
the  consumer,  than  tie  Xj^eS  witeJ       ^"^^'  '''^"'''^^'  '"^^  »<>"  *<> 

adv:isablein''<:!;j„3l^^^^^  -itiout  pumpin,,  i,  not 

winch,  in  each  case  are  u^uchTe:^cToUhTl?"'r  ''"'^  "P^^^io". 
A\  mnipeg  by  cravitv  anH  thJl  ,  .      *^*''  °^  «  8"PPJ  taken  to 

6      As  We  :  a  filt  rfd    rnw'  "1^.^^  «'-»  -"- 
«"I.pIy  from  Indian  BayTnd  an  mSLr?;'      TT^  '^''^'  «  ^1'"*^ 
of  Shoal  Lake,  a  choiceU"ld  l^ve  to  t      'I'^f'^  ^f^'"  '*'«  «P«°  ^«t«r 
than  those  of  the  qualitv  of  the  ^],    o  be  m^j    ,„    ,^  ^^  ^^j^^^     ^^^^^ 

tenance.      On  iti  face'  the  unfihJr./  ."^^^  °^  °P^™*'°°  «"d  main- 

seem  to  be  the  least  ex^  ivel,  1  '"f  ^^^  ^?™  ^hoal  Lake  would 
possibility  of  operatii'lEruiiperRivtT'  of  operation ;  but,  if  the 
^lectrical  power,  the  greaVr  aSTbim^nf^rPw?  ^'"''^'^  ^''^  cheap 
Ime  for  inspection  and  repails^nwlr.;  ^^  Winnipeg  River  pipi 
and  the  smaller  investSt^;<^sat  "  *  2''''"^'^  for  installation^ 
advantage,  weigh  most  heavalH^  S^^S  t h.  V"'^^  ^« 

The  unaltered  Shoal  Lake  suddTv  wInU  L  ^^">n»Peg  River  supply, 
«te;  this  is  the  only  pdnt  in  wh£.T  ^  fT^^'^hat  simpler  to  ojer' 
Winnipeg  River.  On  ?he  ot^ei  han?  '.rtJ%H""  ^''^^  t^at  frlx 
take  at  least  a  year  longer  to  wL*^'  ,L^  ®^°"'  ^^"'^^  «»PPl.7  would 
to  construct  for^he  Sal,  and  $o  ooo  0^^^'  °'"/^  ?'''^<*'^^<>  °«>™ 
t.on  and  would  be  less  ^c.e^£  t'!^^::Z'::^^'^  ^"'^"^- 

ing  to^JhVutfalo^arnS  c^^^'  ^^  ^^^  ^^  ^-ipeg,  ow- 
««1  for  cities  of  its  si^e  t?  heTefo  e°\^    -"""^''J^^  ^"^^  *^^  "«- 

it  -IdTfof  t?e\SrSriroy1Sr^^^^^^  ^«-  that 

future  supply  from  the  Winnipeg  R^vcr«l;  ^),^°°»Peg  to  secure  its 
the  Seven  Portages  and  providintfor  ?«  fiU  .-^  *''''7f*''*  ^••°'°  ^^'o^e 
filtered  water  inS  the  stLt  mZs t  ^^n^ip^:^"  ^""^  ^^^  P""?^''^  the 

•Tames  IL  Fuebtbs, 
R.  S.  Lea, 
j.  e.  schwitzeb, 
Geokoe  C.  Whipple. 
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iM>PENDlX  A. 


Taslb  I. 

Population  of  Witmipeg,  Canada. 

(From  Heoordt  of  th«  Auetton'  Office). 


T«r 

P*»aMlMi 

RMMrin 

1874.... 

1,869 

Four  Wwdfc 

1876.... 

2,961 

1876.... 

8,000 

• 

1877.... 

2,722 

1878. . . . 

3,180 

1879.... 

4,118 

1880.... 

6,178 

1881.... 

6,246 

1882.... 

16,000 

Estimated. 

1888. . . . 
1884.... 

20.000 
16,694 

Eatimated  Six  Wards,  area  12,760  acres. 

1885.... 

19,674 

Taken  hy  Ward* 

1886 

19,626 

1887. . . . 

21,257 

1888.... 

22,098 

1889.... 

21,328 

1890.... 

23,000 

1891.... 

24,068 

1892.... 
1898. . . . 

29,182 
32,119 

Including  3,000  floatinir. 

«             «            «  ° 

1894.... 

34,954 

«             « 

(( 

1896.... 

37,124 

«            « 

(( 

1896.... 

37,983 

"             (t 

It 

1897. . . . 

38,733 

tt            « 

u 

1898.... 

39,384 

«            « 

« 

1899. . . . 

40,112 

«             « 

«                         .    y 

1900.... 

42,584 

tt            « 

« 

1901.... 

44,778 

«             « 

« 

1902.... 

48,411 

4,000 

(( 

1903 

56,741 

ti                      (( 

•  ( 

1904. . . . 

67,265 

4,500 

« 

1905 

79,975 

"           2,500 

« 

1906 

97,749 

No  floating. 

101,057 

Including  two  new  warda  added  area— 18,900 

asrea. 

^907.... 

111,717      (Report  May  13,  19Q7). 

Population  and  Orowtk  of  CUf. 
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Ta«l«II. 


1800 
1901 
1902 
1908 
1904 
1905 

1906  , 

1907  . 


42,584 

89,534 

44,778 

41,778 

48,411 

44,411 

56,741 

52,741 

67,265 

62,565 

79,975 

77,475 

101,057 

- 1 

111,717 

8,474 

5,065 

7,818 

11,654 

15,251 


y,5oo 

10,308 
11,675 

'3,445 


TABt.  IL^ContiMttd). 


1900  . 

1901  . 

1902  . 

1903  .  . 

1904  .  . 

1905  .  . 

1906  .  . 

1907  .  . 


$125,000 
156,734 
201,906 
266,519 
319,378 
418,912 


188 
246 
295 
370 
505 


$199,730 
287,270 
407,540 
551,651 
726,730 


$25 
26 
29 
36 
48 
63 
81 


$537,958 

637,881 

777,467 

914,189 

1,001,109 

1,160,198 


$104,220 

156,541 

135,809 

175,102 

1  205,072 

lEstim't'J 
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Table  III. 


£»timate,  of  Population  afui  Water  Vonnimption,  Winnipeg,  Canada. 


Year 


1910 
1915 
1920 
1925 
1930 
1935 


•PUpnlaUoa 


150,000 

220,000 
300,000 
385,000 
475,000 
580,000 


♦Population  will  roach  250,000  in  lOt  years,  t.  e..  in  1917. 
Population  will  reach  500^00  in  24  years,  t.  e..  in  1981. 


Tabek  lU.— {Continued). 


yield  of  WelU  a„d  Water  Pumped. 
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APPENDIX  B. 


Tablb  IV. 


January  , 
February 
March  . . , 

April 

May  ..  . 
June  . .  . 
July  ..  . 
August  . . . 
September 
October  ., 
November  . 
December- . 

Average  . . , 


(Million  Imperial  Gallons  per  Day). 


im 
January  . 
February 
March  . . 
April  , . 
May  .... 
June  . .    . 
July  ..    . 
August   . . 
September. 
October  .. 
November 
December. 

Average  . . 
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Tamim  IV:— (Continued). 


January  . 
February  . 
March..    . 
April  . .   . 
May  ..    . 
June    . . . 
July   ... 
August    . . 
September 
October   . 
NoFember  . 
December. 

Average   . . 


Wall 


..     ... 

•      •     I  •      •      •      4 

...I      ..., 


w«n 


Wan 
No.« 


No.  4 


Average 


January  . 
February. 
March  . . 
April    . . . 

May    

June  . .  . 
July  . .  . 
August  . . 
September 


ISN 

January   . .    . . 

February.    .    . 

March 

April 

May 

June 

July 

August 

September.   .   . 

October 

November.   .    . 

December .    .    . 

••• 


1.36 

1.55 

1.87 

1.50 

1.44 

1.70 

1.73 

1.62 

1.58 

1.53 

1.60 

1.55 

1.53 


1.66 
1.73 
1.60 


1.27 

1.49 

1.53 

1.46 

1.47 

1.84 

1.74 

1.6|g 

1.73 

1.96 

1.82 

1.81 

1.66 


51 
57 

82 
88 
94 


2.06 
1.74 
1.95 
2.08 


1.58 
1.83 
1.68 
1.46 
1.74 
1.79 
1.94 
2.12 
2.12 
2.72 
2.49 
2.66 


1.79      2.00 


2.14 
2.48 
1.88 
2.01 
2.13 
2.04 
2.35 
2.30 
2.19 


2.40 
2.64 
2.34 
2.21 
2.21 
2.90 
3.19 
3.12 
3.16 


S9 


4.76 
3.55 
3.42 
2.72 
3.48 
4.12 
4.32 
8.76 
4.26 


A 
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urn 
January 
February 
March  . . 
April  . , 
May  ,.  . 
June  . . . 
July 

August   . , 
September 
Oetdber    . 
November . 
December. 

Av 


m7 
January 
February 
March  .. 
April    . , . 
May   ..    . 

^ntis  . .    . 

Julj   . .    . 

August   . . 

September, 

October  . . 

^^ovember. 

t>eeember. 

Average   .. 


* — ^Not  working. 
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APPENDIX  C. 


Table  6. 
Ground  Water  AnalyeU. 


Ohtorlne 


Haid- 


Alka-  Toul 
Unltr  CMM* 


A 
B 

C 

£ 
F 
G 

H 
I 


J 
K 


14.4 

18.0 

45.0 
31.0 
240.0 
12.0 
23.0 

88.0 
19.0 
23.0 
51.0 
85.0 
17.5 


981 


L  73.5 

M  15.0 

N  85.0 

—  248 
O  690 
P  206 
Q  .118 
R  802 
8  288 
T  396 
U  212 


807 
427 


V 
W 
X 

y 


26 

36 

11 

120 


420 

889 
603 
663 
983 
619 
649 


620 


452 
452 

424 

322 

454 

331 

820 

366 

514 

790 

330 

466 

448 

576 

546 

504 

874 


looatlon 


498 
625 
617 


Lake  Winnipeg,  Winnipeg  Beach 
Stonewall,  wella  100  ft  and  145 

ft  deep   

W.  Selkirk,  well  175  ft  deep 

E.  Selkirk,  well  15  ft  deep 

Winnipeg,  city  wells,  45  ft  deep.' 

Roaser,  well \ 

Poplar      Point,'    soakage    from 

Assiniboine  River 

Portage  la  Prairie,  well  18  ift  deep 

Crystal  Springs 

W.  Selkirk  (June,  1897) .... 

Stonewall   

Poplar  Springs .... 

S.W.Q.  Sec.   21,  Tp.  12,'  R.'  2E, 

well  40  ft  deep 

William  Qnarry,  1.5  miles  N.  E 

of  Lillyfield   

New    City    Qaarry,     at     Stoey 

Mountain   

8.W.Q.   Sec.  22,  Tp.  12,  R.'2E, 

I         well  40  ft  deep 

Well  No,  2,  before  sjfteniuff. . 
Serial  No.  1 _  _' 

'       "       "     8,  June  13.16,1967 
"       "     4. . . . 

"  5.!.! 

i       "       *     6 .'.'.'.'.'.'.'.'.', 

i       "       *     7 

j    "    "  sV.'.'.'. .'.'.'. 

-     9 

"       "  10 '..    ." 

Shoal  Lake,  N.W.  of  Winnipeg  '. 


Aatfaorttr 


C.P.R. 


L.  A.  Smart 
Kenrick 

!••  A.  Smait 
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Table  8. 

Retulta  of  Bacteriological  Analyett  of  Red  River  Water. 
(By  Dr.  J.  H.  Leeniiog,  City  Busteriologist.) 


LoMOitr 


March  14, 1900 


April    9,   1907. 
June     S,    1907. 


Foot  of  Athole   Ave.,   80  ft  from 
b«nk,  3  ft  deep 


At   Batbinff  Stotion,  200  ft   from 
b*nJ[,  7.5  ft  deep 


At  Bathing  Station,   200  ft   from 

bank,  4  ft  deep 

Soath  of  Arnold  Are.,  mid-stream 

depth  3  ft 

Sonth  of  Arnold  Ave.,  mid-stream, 

depth  6  ft  

Sonth  of  Arnold  Ave.,  mid-stream, 

depth  9  ft 

St.  Vital  Ferry,  depth  4  ft 

St.  Vital  Ferry,  depth  4  ft 


Nnabania< 

BMtWt* 

par  0.0. 


2750 

2700 

2800 

1710 

1710 

1706 
1570 
1&63 


Toot 

for 

aooU. 


X 

X 

X 

X 

X 

X 
X 
X 


X  indicates  presence  of  B.  coli. 


AiulfmofWaltr. 


Vg 


ii 


tmiii-- 
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Tabi.k  10. 

TurbidUy  ami  Color  Oitervatioru,  WhUetnouth  River, 
June  13  and  14,  1907. 


Rlrer 


Beaver  Creek,  branch  of 
Whitemouth  River. , . 

Plnm  Creek,  branch  of 
Whiteiuonth  River. . . 
Whitemouth  River 


Bd^r  River,  branch  of 
Wbiternonth  River. . . 


Ontter,  along  road  . 
Whiteinoath  River. 

Winnip^  River  . . . 


Lo<»itir 


1.6  miles  below  White- 
raoath  Station,  road 
crouing 

Boad  crowing,  3  miles 
below  station 

Bridge  3.5  miles  below 
Whitemouth  Station . 

Road  crossing,  0  miles 
below  Whitemouth 
Station  ...» 

In  muskeg 

At  mouth^  ».«.  where  it 
enters  Winnipeg  Riv. 

Above  Whitemouth  Riv. 


TarMd- 


t'alor      ThU 


S 


8 


2& 


3 
2 

20 

5 


125 

150 
180 


150 

80U 

175 
50 


8t 


8v 

8v 
8v 


Ta«lk  11. 

AnalysU  of  Sample  of  Winnipeg  River  Water  above  WhiletMuth  River. 
Collected  June  13,  1907. 

_    ,  Parts  per  Million. 

Turbidity ^„ 

Color..'. .V  .V  •."."  ,'.' 45 

?^"-Hd; :  .• :  .V.  v.  • ; . ;  •  V.  v!!'^ '":^*  :ri1S 

Loss  on  ignition Ofl 

Fixed  solids -,2a 

Hardness on 

T  «J" 

Iron Q  Q 

Chlorine , | ' q '- 


Atmlptet  of  Water. 


Si 


Tablb  18. 

^-/y«.-/^>  „ft/..   Woo^.  and  Skoal  f^k,. 

(By  L.  A.  Snmri.) 

J*«rti  per  Million. 


i>M«.in7 


Jnne  15 


Cklorla*      thai. 


2.5 


15 

2 

15 

2.5 

15 

2.0 

15' 

2.0 

15 

2.0 

47     'r^^       ?^'  ^™''"'««'  boundlrv  line 
ludwn  Bay,  near  fli^,,  depth  20  feet 


*  Approximate  value  oulv  as  .n~T!!         "  ' 

wwonof'the  nw  of  bottles  whlnh      ""'"'="™<'7  *"   introduced    bv 
■ffected  the  water.  **'"'^  P""^«^  to  5e  of  .  qu.Ut/whict 

Tablk  13. 
• ^"^  -^  "**"    """fl^*,  'fune  Jo,  1907. 


Moarcc 


I«eallt)r 


Lake  of  the  Woods  N 


CM«r 
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Shoal  Lake.."        L^.l.^?'^' 


«ir  intake  of  Kenom  waterworks 

Second  channel,  5  „„le.  from  Ken ara ^ 

iTSr  ^^'  ^°'"''  °^  Coricserew^iand.:!     3I 

*  "  -    -■ '    20 

20 


Indian  Bay 


Falcon  Hiver. 

-  M 

Snake  Lake  . . 


IShoal  Lake  Narrows 

North  of  Dominique  Island ^f 

'aS  Sis ;;;;!:  fr;:::i-f^:-: 

In  cove,  north-east  of  Falcon  Riv«;   " 


At  mouth 
Above  Snake  ontlet 
jAbontthe  middle 


««c«oconr  mounioN  ran  omit 

(ANSI  ond  ISO  TEST  CHART  No.  2) 


US 
Itt 
Itl 

u 


178 


IM 


IM 


1125  ■  u 


12J 


12.2 


A 


/APPLIED  HVHGE    Inc 

IS53  Emt  Uoin  Stmt 
RochOTtar.  Nn>  Tork       I4C0S      IK« 
(7I«)  4M  -  0300  -  PtwoT^ 
CIS)  288  -  SaSt  -  Fo, 
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Table  14. 

S«„,n?^"'  ?,^''y'''^-    ^"^»«"  ^«y-  Shoal  Lake,  June  16, 1907. 
Samples  collected  at  one-minute  intervals  from  the  Provincid  boundary 
line  to  the  mouth  of  Falcon  River. 


8:56  a.m. 
8:57  a.m. 

8:58  a.m. 

8:59  a.m. 

9:00  a.m. 
.     9:01  a.m. 

9:02  a.m. 

9:03  a.m. 

9:04  a.m. 

9:05  a.m. 

9:06  a.m. 

9:07  a.m. 

9:08  a.m. 

9:09  a.m. 

9:10  a.m. 

9:11  a.m. 

9:12  a.m. 

9:13  a.m. 

9 -It  £.m. 

9:15  a.m. 

9:16  a.m. 
9:17  a.m. 
9:18  a.m. 
9:19  a.m. 
9:20  a.m. 
9:21  a.m. 
9:22  a.m. 
9:23  a.m. 
9:24  a.m. 
9:25  a.m. 
9:26  a.m. 
9:27  a.m. 
9:28  a.m. 
9:20  a.m. 
9:30  a.m. 
9:31  a.m. 
9:32  a.m. 
9:33  a.m. 
9:34  a.m. 


20 

19 

19 

19.5 

20.5 

20 

20.5 

21 

20 

20 

20 

20 

20 

19.5 

19.5 

19 

20 

19.5 

19 

18.5 

17 


17.1 

17.1 

18 

18 

18 

16 

15 

14 

14 

14 

14.5 

14.5 

14.5 

14 

12.5 

10 

8 

6.5 

5 


20 
22 
22 
23 
23 
23 
24 
24 
25 
26 
27 
27 
27 
27 
28 
30 
31 
32 
34 
31^ 
35 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
37 
39 
42 
44 
'50 
55 
90 
180 


Ontario-Manitoba  boundary. 


Water  has  agreeable  taste. 


On  line  b-tween  two  small  islands 


Slight  vegetable  taste. 


About  opposite  the  "  point." 

Distinct  vegetable  taste. 
400  ft.  from  shore.  Opposite  mouth 
of  Falcon  River. 


Analyses  of  Water.  ^_ 
__^                                       °*' 

Table  15. 

(By  M.  C.  Whipple.) 

Turbidity ^^^^  per  Million 

Color / 5 

Odor •  '•  37 

Total  solids. .   ..   ., 2v 

I-oss  on  ignition 99 

Fixed  solids 36 

Iron. '  ■  ■ 63 

^itrogen  as  nitrates  . ' <^-25 

^itro^enasnitratfs        ^ 

/Chlorine 0.002 

Hardness  . .   .  . 0.7 

Alkalinity..  . .  .". 42                            ; 

Incrustants  . . 42 

Freo  carbonic  acid ^ 

4.0 


Tablb;  16. 

(By  M.  C.  Whipple.) 

Turbidity  . .  -^"''^^  per  Million. 

Color.  .\.. 105 

Odor..    ...*.* 53 

Total  solids  .*. 3v 

Hardness  ...      1621 

Alkalinity.       620 

Aiwm%d„e-,;-.i.,he..;t„„.,-:;  lit 

Magnesium  ...      120 

Iron " •  •   . .  79 

Free  caAonic  acid ^-^ 

Nitrogen  as  nitrates ^- 

0. 


4 
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APPENDIX  D. 


Estimates 


1-     Cost  of  Construction, 

2.     Annual  Cost  of  Operation  and  Maintenance. 

abbreW:;TtoSv:^^^^^^  }^e  headings  have  been 

with  their  supports,  protective  crib      Z'T^^""  '^'  '"^^'^^  P'P^ 
screens  and  gates.  *"^  masonry,  gate-houses  with 

otler  appnWCT.no^  ""itessaiy    gates,    baffle,,  c„„„„tioD«  and 


Siil 
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Estimate  No.  1. 
Sfipphj  fmm  Bed  liiver. 
Water  Softened  and  Filtered 

COST  OF  OONSTBCCTION. 


!l 


If 

\l 


Items 


For  an  Average  Dail.i  Supply  of 


Land 

InUke .'.'.'.'.'.""" 

Iflw  lift  pumping  station  at  St.  Norb«^ 

iietuing  basms   

Coagulating  basins 

Filters '  "  ' ' 

Intermediate  low  lift  pumpinK  station 

Pipe  lines .'...... 

Pure  water  reservoir......  ii.'..' 

Pnmping  sUtion  in  Winnipeg'at  the 
McPhUlipa  Street  locatiia* 


12,000,000 
gallons 

^0,000 
50,000, 
75,000 

3t»,0(IO 
18,000 

275.000 
75,000 

582,000 
90,000 


24,000,000 
gallons 

110.000 
50,000 
85.000 

aeo.ooo 

18.000 

550,000 

95,000 

1,064.000 

90,000 

t(4S,000 


3B,000,000 148,000,000 
gallons   gallons 


J  10,000 

50.000 

155.000 

720.000 

38,000 

825,000 

155,(00 

1,«58,000 

180.000 

920,000 


;rio.ooo 

50,000 

200,000 

720,000 

36,000 

1,100,000 

200,000 

2,188.000 

270,000 

l,a0'\0G0 


4,707.000  5.974.000 
708,000   896.000 


^"•"'^  P'168.000  3.458,000  5,413.000  6.870,00J 


AMNDAL    COST    OP    OPEBATION    AND   MAIKTENANCK. 


^tems 


Interest 
Depreciation 

Maintenance  of  pipes,  etc. 
Pumping,  low  lift 
Pumping,  intermediate 

Filtering  

Softening 

High  duly  pumping  ... .    \ 


For  an  Average  Daily  Supply  of 


12,000,000 
gallons 


S  98,000 
18,000 
1,000 
14,000 
11,000 
44.000 

123,000 
50,000 


ToUU 1359.000 


24,000,000 
gallons 


$1.56,000 

32,000 

1,000 

28,000 

21,00(1 

88,000 

24.'5,00() 

100,000 


36.000,000 
gallons 


$244,000 

49,000 

2,000 

42,000 

32,000 

131.000 

36S.0OJ 

150.000 


$671,000        tl.018.000 


48.000,000 
gitlloiis 

$306,000 

68,0JO 

2,000 

56.000 

42,000 

175,000 

4H1,000 

•-00,000 


$1,343,000 


Eatimatea  of  Coat. 


ESTIJIATK  No.  2. 
■^'"/^'y  f^om  Red  lii^^r^ 

COST  OF  COXSTBUCTIO.V. 


IteiDi 


Land  and  right-of-wav 
Intake  .  ■'  ' 


/"'  »"  Aveww  Daily  Supply  ot 


^^NorbTrt"'''"^  station  at  sV.  i 

CoaKulating  tegiug  .' ' ' ' 

Settling  basins  . 

Filtere 

P>pe  lines .'';;' 

Pure  water  reservoir  '.'.'.'.'. 

High  duty  pumps  in  Winni'iieg 


Add  15  per  cent 
Totals 


12.U0(i.(M0 
SHilonH 


s   10,000 

60,000 

75,000 

18,000 

360,000 

250,000 

75,000 
5e2,0(:0 

80,000 
370,000 


«.noo,uoo 
KNllonH 


11.860,000 
279,000 


$     10,000 
50,000 

85,000 

18,000 

380,000 

500,000 

85,000 

1,084,000 

80,000 

645,000 

W,957  000^ 
443,000 


30.000,(100 
>iUlon« 


<8,noo.ooo 
Kallonn 


5O.D0O    I         50,000 


155,000 

36.000 

720,000 

750,000 

155,000 

1,656,000 

180,000 

920,000 


I  14,632,009 
695,000 


200,000 
38,000 
720,000 
1,000,000 

200,000 
2.188,000 

270,000 
1,200,000 


$5,874,000 
881,000 


13.400.000      |5,.327,000    7w^ 


J^«»^AX^8T    OK   OPEB.TION    .«„   MAINTKN.NCK. 


Interest 
Depreciation 

Maintenance  of  ^'^s,' etc.' 
Pumping,  low  lift  _. . 

Intermediate  low  lift . . 
Filtering 


{96,000 

18.000 

1,000 

14,000 

11,000 


Pumpinginwinni^;;;;:;;;  J        U'^ 


50,000 


Totals. 


|15.%000 
32,000 
1,000 
28,000 
21,000 
88,000 

100,000 


$240,000 

49,000 

2,000 

42,000 

32,000 

131,000 

150,000 


'234,000         .423,000     '1^^^ 


«),000.000 
Xallong 


1304,000 

68,000 

2,000 

56,000 

42,000 

175,000 

200,000 

$847,000  ' 


! 
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ESTIMATK   No.  3. 

Filtered  Supply  from  Winnipeg  River. 

^ui}Ji^  «tave  pipe,  three  lines,  with  capacity  of  23,000,000  gallons 
daily  each ;  one  Ime  to  be  built  immediately,  the  second  when  thf  aver- 

TJ^HL'^^^^^ic:'  ''''''''^ '-'-''  -'  ^'^  "^^ 

Each  pipe  line  consists  of  three  sections  as  follows: 
7.3  miles  of  45-inch  pipe, 
6.0  miles  of  54-inch  pipe. 
43.5  miles  of  48-inch  pipe. 

Intake  works  consist  of  an  g-foot  dam  across  river,    intake  pine 
well,  screens  and  gates.  '    'uwme  pipe, 

n»n«-^"™^'°/  ''?'*""  "*  Winnipeg  River  to  be  equipped  with  triple  ex- 
pansion condensing  crank-and-fly-wheel  steam-pumping  e^n^  b^H 
ers,  condensers  and  auxiliary  machinery.  ^  ^  engines,   boU- 

Equipment  at  McPhillips  Street  station  to  consist  of  coagulatine 
basin,  rapid  filters,  filtered  water  reservoir  and  high  duty  DumSnf  p^ 
gmes  of  t^  triple  expansion,  condensing,  crank  and-flSeeniS  ?„' 
pump  the  filtered  water  ir^o  the  street  ma  ns  ^  ^^'  *° 


COST   OF   CONSTBUCTIOK. 


Items 


Land  and  right-of-way  . 
Intake  works 


Pumping  sUtion  at  Winnipee 
River  *^* 


Pipe  lines .' " " 

Coagulating  basins ....!!!!  .\ 

Filters 

MItered  water  reservoir 

Winnipeg  pumping  station  . . 

Keepers'  hou<es 

Telephone  lines 

Tramway ..'.'.'. 


Add  15  % 


12,000,000 
gaitons 

flS.OUO 
150,000 

.%5.000 

l,737,0r0 

65,000 

250,00) 

270,000 

370.000 

121000 

11.000 

150,000 


P<  T  an  Average  Daily  Supply  of 


24,000000 
gallons 


$3,.358,000 
5M,000 


Totals •..     $3,862,000 


tlS.OOO 
150,000 

465,000 

3,399,000 

66,000 

500,000 

270,000 

615,000 

12,000 

11,000 

150,000 


15,685,000 
853,000 


$6,538,000 


36,000,000 
_  gallons 

<18,000 
150,000 

7JO,000 

5,111,000 

130,000 

750,000 

350,000 

920,000 

12,000 

11.000 

150,000 


18,342,000 
1,251,000 


48,000,000 
gallons 


19.583,000 


118,000 
150,000 

1.015,000 

5,111,000 

130,000 

1,000,000 

350,000 

l.iOO.OOO 

12,000 

11,000 

150,000 


^.147,000 
1,372,000 


110,519,000 


E$timate$  of  Coat. 

ANHPAL    COST   or    OPKKATInw    . 

interest LKiflo«w_^  KalIon» 

depreciation.....' 1174.000        i294 ««        ...^  " 

telr.:  ■■••■■■•■••:::.■;:    gSSS    S    ^:SS  «■«§» 

M;*j»,„„„,p-;t^.,      «.««,      «;»»      go.™  ,  g 

^2'«»             19,000            290no  ^ 

\_ '^•™"  29,000 

Totals  I  ' \ ■ 

"^"'"^     '•^•««'    '    "^.00^  i  «.1C8.000 


;  ^K^                ^ 

mu 
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ESTIIIATB    No.    4. 

FUtered  Supply  from   Winnijtey  River, 

Three  Unes  of  steel  pipe,  each  in  three  sections,  as  follows  :- 

7.8  miles  of  SO-inch  pipe. 

5.0  miles  of  60-inch  pipe. 

48.5  miles  of  54.inch  pipe. 

Other  data  same  as  Estimate  No.  3. 

COST   OF    CONSTBCCTION. 


Items. 


Land  and  right-of-wav 

Intake  works  ' 

Winnipeg  River  pnmping  station 

Hpe  lines 

Coagulating  basin  .......'. 

Filters... .;;■■ 

Reservoir 

Pumping  station  in  Winnipeg 

Keepers'  houses 

Telephone  lines '.'..'.'. 

Tramway ...'.".'. 


For  an  Average  Daily  Supply  of 


.15  per  cent. 
ToUU 


12.000,000 
^gallons 

t     18,000 

160,000 

.325,000 

3,640,000 

66,000 

250,000 

270,000 

370,000 

12,000 

11,000 

150,000 


24,000.000 
gallons 


« 


18,000 

150,000 

465,000 

7,205,000 

65,000 
500,000 
270,000 
645,000 

12,000 

11.000 
150,000 


36,000,000 
gallons 

«  18,000 
150,000 
740,000 

10,820  000 
130,000 
750,000 
350.000 
920,000 
12.000 
11.000 
150,000 


•^•^•^  '  ^AVi'^    •14.051.000 
789,000  :  1,424,000    2,108,000 


48,000,000 
gallons 

I   18.000 

150,000 

1.015,000 

10,820.000 

130,000 

1,000,000 

350,000 

1,200,000 

12.000 

11.000 

150,000 


•14.856,000- 
2,228,000 


•6.050,000  '$10,915,000  $16,159,000  $17,084,000 


ANNUAL    COST   OF    OPERATION. 


Items. 


Interest 

Depreciation .".'!!.'."."" 

Pumping  at  Winnipeg  River 

Filtering 

Maintenance     of      pipes     and 

keepers'  wages 

Pnmping  in  Winnipeg 

Totals 


For  an  Average  Daily  Supply  of 


12,000,000 
gallons 


•24,000,000 
gallons 


$272,000 
60,000 
.30,000 
44,000 

12,000 
50,000 


$468,000 


$491,000 

112,000 

60,000 

88,000 

19,000 
100.000 


36,000,000 
gallons 


$727,000 

164,000 

91,000 

131,000 

29,000 
150.000 


48,000,000 
gallons 


•870,000      $1,292,000 


•769,000 
180,000 
121,000 
175,000 

29,000 
200,000 


•1,471,000 


01 


Khtimate  Xo.  .") 

'■'■'""■"  *""^*  <""'  '"■•'-' «»..  .«.„  M. 

il-"  m;  o,  of  54.h,ol,  piL. 

j.|'  ™.™  i„,„  itcs.:  "Xstfc  ™r '"« "" »-  "^  «- 

COST   OF    CONSTRICTION 


Items 

Land  and  riRhtl^f;^ 

intake  works 

Pipe  lines  

CwRulating  basins'; 

filters  

Fiitered  waterreservoir 

Telephone  lines 


12,000,000 
gallons 


«     2.5,000 

65,000 

2,5'«9.000 

65,000 

2.'iO,000 

270,000 

370,000 

20,000 

18  000 


24,000,000 
gallons 

»     25^000 

65,000 

5,187,000 

&5,000 

500,000 

270,000 

645,000 

20,000 

18,000 


!  Daily  Supply 

^a6,ood,ooo 

gallons 

«  25,000 
95.000 
7,907,000 
130,000 
750,000 
350.000 
920,000 
20,000 
18,000 


of 

48.000,006~ 
gallons 

•       25;000" 

95,000 

7.BO7,0i.)O 

130,000 

1.000,000 

.350,000 

1.200,000 

20,000 

18,000 


Items 


Interest       .. 

Uepreciatjon 

Filtering 

Pumping    

Maintenance  of  pipes,  ktepei 


12,000,000    (  24,000,000    '      

gallons 


^gallons 
•190.000 

;«,ooo 

44,000 
50,000 


wages, 


«K2,000 
64,000 
88,000 

lOJ.OOO 


36,000,000 
gallons 


^28,000 

94,000 

1.31,000 

150,000 


48,000,000 
gallons 

9506,000 
104.000 
176,000 
200,000 

63,000 


! 
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Report  on  New  Water  Supply, 


EanuATK  No.  6. 

Supply /ro,„  Indian  Hay,  Shmtl  iMlce. 

Steel  I'ipe  Lines. 

Three  lines  of  steel  pl|)e«.  in  three  sections  each,  as  follows 

22.0  miles  of  TO-inch  pipe. 
87.0  niil«s  of  57-inch  pipe. 
43.0  miles  of  52.inch  pipe. 

All  other  (ii  ta  same  as  in  Estimate  No.  5. 

COST   OK   CONSTRUCTION. 


IteuM 


L«n<l  and  riKht^of-way 

Intake  works 

Pipe  lines  .'.'_"    ' 

CoaifulatinK  basins . 

wihers ■" 

Filtereil  water  reservoir    .... 
PutnpinK  sution  in  Winnipee 

Keepers'  hnustes 

Telephone  lines 

Add  15% 

Totals 


For  an  Average  Daily  Supply  of 


12,U0U,0UU 
__j{allon» 

t25.un 

«f),OU) 
6,72.').00O 

tl5,0(X) 
2.')0,0UU 
270.000 
370,000 

20,000 

18,000 


24,000,000 
Kallons 


t7,8OS.O0O 
1,171,000 


«25,000 

0.5,000 

13.44.'i,00O 

«5,000 

r)0o,ooo 

270,000 

&i6,00p 

20.000 

I  18.000 

•15,053,01)0  , 
2.258,000 


30,000,000 

^8,000.000 

Kallons 

Kallons 

•25,000 

•25.000 

»5,00Q 

95.000 

20,125  000 

20,125,000 

130.000 

1.10,0110 

7i-iO,000 

1,000.000 

.350,000 

350.000 

920,000 

i,20o,u;o 

20,000 

20,000 

18.000 

18,000 

•22,4.33,000 
3,384,000 


•22,963.000 
3,444,000 


•8,979,000  J817..311.000  j  •25.798.000  I  •28.407.000 


ANNDAL   COST   OF   OPERATION    AND    MAINTENANCK. 


Items 


Interest 

Depreciation 

y  iltration  ..'.'.'. 

Maintenance      of     pipes    and 

keepers'  waKes 

Pumping  in  Winnipeg 

Totals 


For  an  Average  Daily  Supply  of 


12,000,000 
Kallons 


•404.000 
85,000 
44,000 

21 .000 
fiO.OOO 


•804.000 


24,000,000 
gallons 

•779,000 

168,000 

H8,000 

39,000 

100,000 
•  1,174,000 


.30,000,000 
Kallons 


•l,iei,(X»  , 

249,000  I 

131,000  I 

83,000  ' 

150,000  i 


48,000,000 
Kallons 

•l,188,0CO 
260,000 
175,000 

63,000 
200,000 


•1,754,000   I  •1,886,000 


Eatimaiea  of  ComI. 


08 


E«micATK  No.  7 
Filtered  Gravity  Sannlv      \n  P 


"d  line,  02.0  nn\^  of  74.i.^cr40  n  i         r  ^"!  .^^•""''   '*"■•''  P'l'^'. 
»le«  of  84.inch  steel  pipe.       '  "'*"'  °'  ^'■"'«''  ««<xi  «tavj/«nd 


40  iiiilHfl 

Second 

80  mile,  of  84.inch  steel  pipj, 


C'WT   or    OONgTHUcTlOM. 


ItenM 


l^nd  .„d  right-of-wy  . 
Pipe  lines 

i^eepere'  homes 
Telephone  lines 


Add  16%.. 


l2.ono.ou 
RAllons 

*     2r>.000 

MS.UUO 

«,«Jfl,000 

66.00() 

£30.()00 

270,000 

20  000 

18.000 

•7,146,00O~ 
1,072,000 


£^n  AiieraKe  Daily  Snpply  of 


ToUls 


24tt«MJ0O 
_  Kallons 

•       25,000 

I    12,798.000 

ft'i-OOO 

OOO.OOO 

270,000 

20.0a) 

j^ 18.000  • 

I  •IS.ToT.OttT 

I      2,068,a)0 


*«.000,000  I   48,«X>.0(10 
Kallons  Kallons 


•8,218.000 


•       25,000 
05,000 
12.7»8,(!0()  ! 
laOttW 
750,a» 
350,000  ' 
I  20.0W)  i 

j  18,W)0  i 

•14,180000 
2.128  000 


|»15,850.000     •16..3I4.000    WO.CoZ^ 


•       25,000 

85,000 

12,798,000 

130,000 

I      1,000,000 

350.000 

20.000 

18,000 

•14.438,000 
2,165,000 


J;^;;^^;;^]^^KKAxroK  ..o  M.1«XK».KCK. 


ItMaa 


12.000.000 
Kallons 

Interest  j       7_ 

Depreciation »370.000 

Filtration  j        71,000 

■  •  •  j         *i|UUO 

•^°'*'» ~~^.oor 


For  an  Average  Daily  Supply 


o/ 


24,000,000 
gallons 


•714,000 

140,000 

88.000 

40,000 

«»«2,oon 


I  3(5,000,000 
I   gallons 

•  7.T4,000 
143,000 
131,000 

40,000 
W,04S,tOO 


48,O0O,(JOO 
gallons 

«  747,000 

146,000 

I   175,000 

I    40.000 
•1,108,000 
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Report  on  New  Water  Supply. 


Estimate  No.  8. 

Supplif  from  Indian  Bay,  Shoal  Lake. 

Filtered  Grnvity  Supply.      No  Pumping.     Steel  Pipe  Line.. 

In«h  L77n"^i°*  '*^U'Pt'  *f  '°"°*''  ••   *^'"*   "°«.  22.6  miles  of  73- 
inch  and  70  miles  of  84-inch  pipe.      Second  line,  92.6  milea  of  84-ineh 

COST   OF   CON8TB0CTIOH. 


Items 


Land  and  right-of-way. . 
Intake  works 

Pipe  lines 

Coagulating  basin 

Filters 

Filtered  water  reservoir., 

Keepers'  houses 

Telephone  lines   


For  an  Average  Daily  Supply  of 


12,000,000 
gallons 


Add  15  %. 
Totals 


S      25i)00 

05,000 

10,243,000 

65,000 

2.W.000 

270.000 

20,000 

18,000 


24,000,000 
gallons 


10,986,000 
1,648,000 

•12,634,000 


•      25,000 

65,000 

20,71 1,(X)0 

'    85.000 

500,000 

270,000 

20,000 

18,000 


21,704,000 
3,'i5«,000 


•24,a6O,00O 


.%,000,000 
gallons 

•      25000 

W>,000 

20,711,000 

65,000 

750,000 

350,000 

20,000 

18,000 


48,000,000 
gallons 


9       25,000 

05,000 

20,711.000 

65.000 

1,000,00(1 

.SiiO.OOO 

20,000 

18,000 


22.034.000      22.284,000 
3,3(»,000       3,343,000 


825,339,000  '«25,627,000 


ANNUAL   COST    OF   OPERATION    AND   MAINTENANCE. 


Items 


For  an  Average  Daily  Supply  of 


12,000.000 
gallons 


Interest >    gr^sa  /yw, 

21,000 


Maintenance     of 
keepers'  wages. . 


pipes    and 


Totals . 


21,000,000 
gallons 

•1,123,000 

242,000 

88,000 

40.000 


38.000,000 
gallons 


48.000,000 
gallons 


•1.140.000 
248,000 
131,000. 

40,000 


•754,000  j  •1.493,000   W.-W.OOO 


•1,15.3,000 
249,000 
175.000 

40,000 


•1.617,000 


Eaiimaies  of  Cost. 
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Estimate  No.  9. 

^^itered  Supply  from  Shoal  Lake. 
Wood  Stave  Pip«  Lines. 

I.U1»  extended  .h^ogh  I„di„  j.,  ,„  „^„  ^^^  __,  ^^^^  ^^ 

C08T   OF   CONSTBtrOTION. 


Items 


Land  and  right-of-way 
Intake  ' 


P°r  an  Average  Daily  Supply  of 

12,000.000 


Kallons 


Pipe  lines  

Reservoir  in  WinniMg  '. 

Pumping  station  in  V«uniMK 

Keepers'  houses *^* 

Telephone  lines 


e25,000 

445,000 

2,839,000 

270,000 

370,000 

20,000 

18,000 


24.000,000 
gallons 

•25,000 
445,000 
5,683,000 
270,000 
643,000 
20,000 
18,000 


36,000,000 
gallons 


•25,000 

885,000 

8,547,000 

350,000 

920,000 

20.000 

18,000 


<8,000,COO 
gallons 

•25,000 
8'5.000 

8,647,000 
350,000 

1,200,000 

:h).ooo 

18,000 


ANNUAL   COST   OF   OPERATION    AND    MAINTENANCE, 


Items 


Interest  ...  ~~ 

Depreciation.;;; '.[ |  •^SSS 

""kSi""     °'    Pipi*'"  lines,  ^'^ 

keepers    wages,  etc 

Pumping  in  Winnipeg ; ; ; ; 


For  an  Average  Daily  Supply  of 
gallons  gallons      ,      ^T'^"       «.«»,000 


Totals. 


21,000 
50,000 


MlloW.      I      .^^'  w."W>,00( 

gallons      ipiions  gallons 


•368.000 
61,000 

39,000 
100,000 


•556,000 
80  000 

63,000 
150  000 


•310,000  (      ^68,000  j      M59;^ 


•570,000 
97,000 

63,000 
200,000 

•930,000 
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Report  on  New  Water  Supply. 


I 
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H 


I 


ESTIMATB   No.    10. 

Uvfiltered  Supply  from  Shoal  Lake. 
Inuk.  exteoded  throngh  IndUn  B.,  to  open  w.ter  of  8ho^  Uk,. 

COST   or   COMSTBtTOnoM. 


Items 


iMid  and  right-of-way 
Intake 


Pipelines    .      '..'.'.. [['^. 

Reaenroir  in  Winnip^  .'  .* .' ." ' " 
Pumping  station  in  Winnipeg! 

Keepers' houses 

Telephone  lines ...'.'.'.'" 


Kor  an  Avenge  Daily  Supply  of 


12,000.000  I  24.000,000 
gallons     I     gallons 


•26,000 
446.000 


•25,000 
446,000 


15%. 


Totals. 


«.^.000      13,065  000 
270.000  270,000 


370,000 
20,000 
18,000 


•7,983,000 
1,197,000 


)  645,000 
20,000 
18,000 

•15.068.000 
2,263,000 


•9,180,000  •17,381,000 


36,000,000 
gallons 

•26,000 

866,000 

20,605,000 

.%0.000 

920,000 

20,000 

18,000 


48.000,000 
gallons 


•22,683,000 
3,404,000 


•26,007,000 


•25,000 

a'i6,0d0 

20,505  000 

360,000 

1,200,000 

20,000 

18,000 


02,973,000 
8,446,000 


•26,419,000 


AHKUAL   OOBT   OF   OPEBATIOK    AKD   MAlOTmrAHOE. 


Items 


Interest  

Depredation....*.'.* 

Mdntenance    of    pipe 'lines, 

keepers'  houses,  etc 

Pumping  in  Winnipeg.....** 

Totals ~~~ 


For  an  Average  DaUy  Supply  of 


12,000,000 
pUlons 


•413,000 
86,000 

21,000 
60,000 


24,000,000 
gall(MM 


36,000,000 
gallons 


•781,000 
166,000 

39,000 
100,000 


•1,174,000 
246,000 

63,000 
160.000 


48,000,000 
gallons 

•1,188,000 
263,000 

63,000 
200,000 

•1,704.000 
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